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Peace is his profession 


For more than a decade the officers and airmen of the United States Air Force 
Strategic Air Command have waged peace with all the vigor and resolution 

the military once gave only to war. The survival of our civilization in which freedom 
of religion, education, art, science and government flourishes, depends today upon 
the men who are practicing peace as a full-time profession. In this restless world 


these professional men are actively dedicated to our way of life! 
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THIN-WALL magnesium casting for the Regulus missile fin 
produced by Dow 


QUALITY MAGNESIUM CASTINGS 


for aircraft and missiles 


Sand, Permanent Mold, Plaster Castings 


YOU NAME THE CASTING. Dow can supply you with 
ordinary and extraordinary shapes or sizes. Spec ialized 
techniques rigidly maintain your standards and specifica- 
tions. Heavy-wall or thin-wall, room or elevated temper- 
ature use, the best—and surest—answer to your problem is 
Dow magnesium castings! Contact your nearest Dow sales 
office for additional information. THE DOW CHEMICAL COM- 
PANY, Foundry Sales, Bay City, Michigan. 


YOU CAN DEPEND ON 
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Oct. 21-22—Canadian Acronautical Institut 
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One in a series about users of Phillips 66 Aviation Products 


Phillips 66 


To help build the West with its Fleet of the 
LOOKS AHEAD Future—this is the purpose of Western Airlines 
$48 million new-equipment program. Western, 
# the nation's oldest scheduled air line, will take 
with delivery of 11 more Douglas DC-6B's and 9 
Lockheed Electras in the next 3 years. Western 
has applied for additional routes, indicated by 
the dotted lines on the map below, under its 
program for expanded service to keep pace 

with the growth of the dynamic West. 
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jet engines, will bring } 

still greater speed and 

comfort to travel be- 

tween leading cities 

in Western America. 
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e Today, Phillips 66 Aviation Gasoline gives 
dependable, efficient performance to West 
ern and other leading air lines, as well as to 
the military air services 


In step with the future, Phillips is a leading 





producer of super-performance Jet Fuels for 
the latest designs in turbo-props and jets 
And Phillips research continues to lead the 
way for development of fuels for the aircraft 


of tomorrow 


AVIATION DIVISION PHILLIPS PETROLEUM COMPANY + BARTLESVILLE, OKLAHOMA 








ECISION TRANSDUCERS 


for measurement and control of 


«<=> TEMPERATURE 
—400F to +2000F 


PRESSURE 
0-5 to O-5000 psi. 

to meet strictest requirements of 
TELEMETRY 
MISSILE RESEARCH 
AIRCRAFT CONTROL 


an example of 
TRANS-SONICS ADVANCED INSTRUMENTATION 


OPEN TEMPERATURE PICKUPS 





The Illustrated OPEN 
TEMPERATURE PICK- 
UPS are precision platinum 
resistance thermometers ca- 
pable of high-gpeed tem- 
perature measurement of 
ases and non-corrosive 
fluids. Resistance winding, 
supported on ceramic-insu- 
lated posts or on card, is 
in direct contact with envi- 
ronment to be measured, 
and can have time con- 
stants as fast as 50 milli- 
seconds. Full-scale output 
voltages of 5-volts can be 
delivered directly to tele- 
metry commutation circuits. 
Units operate over selected 
ranges from —820F to 
+750F (—~200C to +400C), with accuracy better than +1% 
of full seale and repeatibility of +0.2%. Calibration Certificate 
giving precise 5-point calibration supplied with each unit. Stainless 
steel case and rugged construction withstand 1500 psia pressures, 
+25 g vibration, and 60 g shocks under MIL-E 2A. Send for 
Technical Bulletins 1182 and 1350. 


TRANS-SONICS 


'nNnNCcCORPOR AT EO 
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3-minute check-out for jets 


Our system for testing guided missiles before launch- 
ing can be applied with equal practicality tc check- 
ing the standby readiness of jets. 

With an adaptation of test equipment we have al- 
ready produced, one man will be able to check out a 
jet in three minutes. This application to jets is now 
only a matter of cooperative development. 

The system will be compact and mobile and will 
utilize the latest digital and analog control system 
techniques. Test sequence and acceptance limits will 


all be programmed in advance. An “umbilical” cord 
will be used for plug-in connection to an associated 
output jack on the aircraft. 

The system will automatically perform the te 
evaluate the responses, and—in three minutes 
either check out the plane for flight, or call for 
placement equipment. 

We would welcome the opportunity to discuss ap 
plication of these techniques to any similar testing 
problem. 


STROMBERCGC-CARLSON 


A Otvisiown 


or COeOneRAL OVNAMICSES come PORAaATiIiOon 


Genera! Offices and factories at Rochester, H. ¥.-Weet Coast plants of See Siege and Lee Angetes, Colt 





NOW...LARGE-SCALE COMPUTER 


IBM ANNO 


Automatic Positioning of Decimal Point 
— Eliminates Scaling 


e Easy, Fast, Direct Programming 
¢ Minimum Instruction Required 
e Mobile, Desk-Side Convenience 


e New, More Flexible Tape Units 


e Single-Instruction Square Root 

e Divides and Multiplies Simultaneously 

e No De-bugging Run Necessary 

e Develops 3O0-Digit Product 
Fifteen-Digit Input and Output 





TECHNIQUES RIGHT AT YOUR FINGER TIPS 


UNCES THE 





COMPUTER 


Cathode Ray Tube Display 

Decimal or Octal Arithmetic 
High-Speed Printed Numerical Output 
No Special Air Conditioning Needed 
Low Cost 


For the engineer and scientist, with a 
minimum of instruction, the compact new 
IBM 610 Auto-Point Computer provides 
large-scale electronic computer facilities 
at desk-side. 
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If your problem calls for 


MISSILE GO-NO-GO TESTING 





Link’s Design, Engineering and Production Abilities 
Provide the Answer 


Link has established an enviable record of achieve Experience, highly specialized engineers, and 


ment in the design, development and manufacture modern, complete production facilities enable Link 


of Go-No-Go systems evaluation test equipment 
With this experience, Link serves many industric ile applications. Each item of equipment—a result 
of continuous research and development, imagina- 


to custom-build electronic equipment for many mis- 


confronted with problems in the field of electron 
In addition to test equipment, Link’s know-how live management and stringent quality control—is 

in the rapidly-changing electronics industry covers the most advanced in its field 

many other areas, including Link can be of assistance in solving your problem 

* Simulators * Ground Support Equipment Write or call Jack Ritchie, Engineering Sales, Bing- 

* Evaluator * Component Assemblic hamton 3-6311 (ext. 277) for complete information 


* Optical Systems * Computers A brochure of our facilities is available on request. 


AVIATION, inc. 
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BinGHANMTon. NEW YORK 





Another ARC Flight Proved Product 


The Type 210 360 Channel VHF 
Transceiver. Now available—a high powered 
VHF Transceiver that permits two-way communication 
on ALL frequencies likely to be used for many years . . . 
choice of any required frequency for any part of the 
country, whether you fly under VFR or IFR conditions. 
Here is extra safety insurance for you and others on 
today’s more crowded airways. 


THE SYSTEM: 
® Frequency range: 118.00 to 135.95 mc 
® 360 channels, spaced 50 kc 
© Weight of entire system: 22 pounds, compact 
size 
® Operation: single channel simplex or double 
channel simplex by pilot selection 


TRANSMITTER: 


® Power output: 15 watts, high level amplitude 
modulation 


@ $CS/DCS: Transmitter can operate 6 mc higher 
than receiver in DCS position and on same fre- 
quency in SCS control position 


RECEIVER: 
© Sensitivity 2 microvoits at 10 db 258 
® AVC: 3 db, 10 to 10,000 microvolts 


® image rejection: over 70 db; all other spurious 
rejections over 80 db 


® Automatic noise limiter 


Backed by 29 years of leadership in airborne electronic 
equipment exclusively, and over 18 months of labora- 
tory and flight testing, the Type 210 assures you of 
ARC’s well known exacting standards of engineering 
and quality manufacture. 


Ask your dealer or write usfor descriptive brochure. 


Oependable Airborne Electronic Equipment Since 1928 


Aivcrate Radic Corporation soonron, new sersey 


Omni/Loc Receivers © Course Directors 
Minioturized Automatic Direction Finders © LF Receivers and Loop Direction Finders © UHF and VHF 
Receivers and Transmitters © 10-Channel Isolation Amplifiers © High Powered Cabin Audio Amplifiers © interphone Amplifiers 
Omnirange Signal Generators and Standard Course Checkers ©@ 900-2100 Mc Signal Generators 








Allis-Chaimers 
Compressors 


develop supersonic and 
hypersonic air speeds to 


test planes and missiles 


Flight conditions at two, three, ten times the 
speed of sound are duplicated with scale models 
and for full-size jet engines at the U. S. Air 
Force’s Arnold Engineering Development 
Center, Tullahoma, Tennessee. 

This photo shows some of the Allis-Chalmers 
equipment used to whip up these tremendous 


air speeds 


Axial and centrifugal compressors with a 

combined rating of four and one-half million 

cubic feet of air a minute...driven by 300,000 

F ’ horsepower of electric motors, with all neces- 


T sary power transformers and control equip- 
rimming vital years from the . ? - 
nation's aircraft development a ment, are among the drive systems installed in 
program, A-C equipment is aid the Center’s three laboratories. 

ing in research by the USAF's 

Wright Air Development Cen Allis-Chalmers furnishes axial flow, centrif- 
ter, NACA's Langley and Mof AEDC Consulting Engineers 
fet Fields, and major producers Sverdrup & Peresl, inc 
of aircraft and engines 


ugal and rotary compressors for all wind- 
tunnel and engine test applications. 


Other Equipment Available to Simplify Engineering 


Allis-Chalmers also builds transformers, control, switchgear, motors, and unipolar gener- 
ators for use in wind-tunnel and test facilities. For information, contact your nearby A-C 
office or write Allis-Chalmers, Industrial Equipment Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 








You can depend on Hyarr 
jet engine bearings... 
for PROTOTYPE 
QUALITY in 
QUANTITY = 





When HYATT builds your jet engine bearings, you get 
production know-how unmatched anywhere in the 
industry. We have the skills and facilities to maintain 


unvarying prototype quality throughout quantity 





production. very bearing we deliver will measure up 


ALLISON T-S6G not merely to your minimum specifications, but 
TURBO-PROP ENGINE to your highest expectations! 


VUSESB A TOTAL OF i186 


, . ize ranges and loz atings stands TT 
SOAee BUcRSAR Ocancece For size ranges and load ratings of standard HYATT 


Aircraft Bearings, request Catalog A-56. For expert 
3 IN THE POWER SECTION 


engineering and production help in solving special 
15 in THE GEAR BOX - a I i 6 I 


bearing problems, contact Hyatt Bearings Division, 





General Motors Corporation, Harrison, New Jersey. 
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YA HMy-ROLL BEARINGS 
FOR AIRCRAFT INDUSTRY 
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Chemicals for Industry 


iI ROHM £ HAAS 


—— COMPANY 
: WASHINGTON SQUARE, PHILADELPHIA 5S, PA. 





—— 





Represeniaiwes in principal forngn countries 


PLexioias is @ trademark, Reg. U.S. Pat. Off. and in other 
principal countries in the Western Hemisphere 


Canadien Distribvter: Crystal Class & Plastus, Lid., 
130 Queen's Quay at Jars Street, Toronto, Ontario, Canada. 














One-Piece, One-Source Hydraulic Packages 


Package design provides optimum operation, minimum 
weight and maximum reliability by eliminating a major 
hydraulic problem . . . interconnection of dissimilar 
units. Design matching and manifolding of all com- 
ponents by the manufacturer simplifies trouble shooting. 
Your package comes as a unit, tests as a unit and works 
as a unit. 


Package design by STRATOPOWER offers one source 


responsibility of design, development and manufacture. 


Sales and Service Offices 


5058 Venice Blvd., Los Angeles 19, California 
3323 Grove Street, Dallas 35, Texas 


by STRATOPOWER 


As one of the largest manufacturers devoted exclusively 
to aircraft hydraulic accessories, STRATOPOWER is 
already volume producing many components at the rate 
of thousands per month. By combining these installation- 
proven components with other parts still in development 
stages, STRATOPOWER can complete your package for 
early delivery. For further information, contact The New 
York Air Brake Company at the STRATOPOWER Sales 
and Service office nearest you. 


WATERTOWN ovvision 


THE NEW YORK AIR BRAKE COMPANY (fh) 
y STARBUCK AVENUE ° WATERTOWN + WY 











Captain Thomas Bartley of Eastern Air Lines 
made his first solo flight 26 years ago. Since then, 
counting military service with the Troop Carrier 
Command in Europe during World War Il, Capt 
Bartley has flown over three and a half million 
miles. Today on the Eastern Air Lines’ New York 
Houston run from Idlewild Airport, he flies over 
27,000 miles a month (a distance some 2,000 miles 
greater than that around the earth) using Sinclair 
Aircraft Gasoline and Oil exclusively not to men 
tion the Sinclair products he uses in his own car 





CAPT. THOMAS BARTLEY FLIES 27,000 MILES A MONTH 
WITH SINCLAIR GASOLINE AND OIL 


When Captain Bartley takes off from New York on the Houston run, his Eastern 
Air Lines plane is doubly protected by Sinclair aviation products. Sinclair Aviation 
Gasoline and Aircraft Oil are teamed to give the mighty engines maximum power 
and superior lubrication. Sinclair is 
proud that Eastern places such confi 


dence in Sinclair aviation products, 


AIRCRAFT FUELS AND LUBRICANTS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, New York 





Robert Rossier, FICo engineer, holding plug-in analog modules —a 
transistorized amplifier unit and an electro-mechanical unit. Electronic 
ponel of analog computer is in background. 


t'-——>- we 





. 


ote, 


FICo digital engineer Peter Carbone holding digital module, comprised 
of easily removable tronsistorized printed circuits. Rack-type digital 
computer is in background. 


ANALOG or DIGITAL: 
WHICH TYPE OF SPECIAL-PURPOSE COMPUTER IS BETTER? 


THE ANSWER: It depends on the application. 

Ford Instrument develops and produces both types 
of computers — analog and digital — for an unlimited 
range of systems applications. FICo analyzes the prob- 
lem and designs the computer best suited to the needs 
of the application, in terms of reliability, flexibility, 


economy, and size. For both types of special-purpose 


computers FICo employs modular techniques, simpli- 


fying the problems of design and manufacturing .. . 

and making servicing fast, simple, and economical. 
FICo has developed and produced special-purpose 

computers to handle an extreme variety of problems — 


including missile and rocket launching, missile guid- 
ance, airborne and tank navigation, test and other data 
processing, degaussing, torpedo launching, gunfire 
control, and many others. 


FiCo modular techniques 
as applied to an amplifier 
for an airborne naviga- 
tional system. Arrows point 
to printed circuit ampli- 
fiers. Two typical cards are 
shown at right. 


FORD INSTRUMENT CO. 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 


Beverly Hills, Calif. 


Dayton, Ohio 


SNGINEERS of unusual abilities can find a future at FORD INSTRUMENT CO. Write for information. 
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wing with conical cambered leading edges 
used to improve tip conditions by alleviat 


fuselage. Note aerodynamic fence 


ing strong spanwise flow across Arrow's delta wing 


in wing leading edge 


low, wide ramp which extends back over wing 


Air which passes into notch and up on ramp move 


we Il back on chord 
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B.F.Goodrich Pressure Sealing Zippers are 
different kind of fastener. They seal out dirt, fumes and liquids 

yet Zip open in seconds to provide easy access for servicing. 

Notice how the molded rubber lips seal with hairline 
precision. Under external pressure they seal even tighter, 
withstand any pressure up to the maximum strength of the 
zippers themselves 

Pressure Sealing Zippers, made only by B.F.Goodrich, are 
used on air ducts inspection ports access doors aileron Rap 
seals 


many other applic ations 


fume curtains, full pressure high altitude suits, and 


Che Pressure Sealing Zipper is one more example of how 
B. F. Goodrich rubber research and engineering can solve 


difficult problems. 





OPEN SEPARATING 


ONE END 


CLOSED 
BOTH ENDS 











BFG Pressure Sealing Zippers come in three basic styles, 
designed to solve almost any tricky sealing problem. All 
sliders are non-locking and can be furnished with pull on 


the rubber lip side, metal scoop side, or both sides 


20 


zipper seals 


nder pressure 


Baggage panels on Lockheed’s Super Constellations zip open for 
easy access to equipment, provide strong, safe bulkheads that satisfy 
CAA regulations by resisting flame, abrasion, impact, and deteriora- 
tion from oil and aging. 


FREE—NEW DESIGN 
DATA BOOK. Shows 
styles, sizes, and approved 
applications. Gives com 
plete instructions for in 
stallation For your copy 
of “Pressure Sealing 


Zippers,” write: 


B.EGoodrich Aviation Products 


a division of The B. F. Goodrich Company, Akron, Ohio 





EDITORIAL 





Why, Mr. President ? 


On page 26 of this issue we are publishing the first 
accurate and detailed account of how the U.S. has been 
tapping Russian missile test secrets for more than two 
years. Many people will ask why we are publishing a 
story that on the surface looks as though it might be 
a grave breach of genuine military security. ‘There are 
two basic reasons for publishing this story 
© First, it is not really a secret from anybody except the 
vast bulk of the American people who are most vitally 
affected by it ‘The Russians have known about it for 
some time and there is little they can do beyond what 
they are already doing—threaten ‘Turkey where this radat 
equipment is We have known about it for 
more than a year. News of this operation can be 
ybtained in Athens’ cafes, Pentagon corridors, Los An 
geles cocktail parties and avionic professional society 
gatherings. Bits and pieces of the story already have 
ippeared in the public prints of several nations 

We have discussed this situation with people deeply 
concerned with the U.S. missile program and its prog 
ress relative to the Soviet effort and have been unable to 
unearth a single valid reason why the full story should 
not be told now. We expect the usual cry of “wolf” 
from the type of military and political security ofhcer 
who still withholds from public release information that 
is officially removed from all military security classifica 
tion and who quivers every time the American pr 
reports the roll-out of a new bomber within full public 
view or the firings of missiles from Cape Canaveral wher 
housewives, photographers and curious tourists can watch 
the proceedings from public beaches 
¢ Second, the story of how this fairly detailed and accu 
rate data on Soviet missile progress has been available 
to the top level U.S. officials for more than two years 

one of the most significant facts of the current crisi 
this country faces in its international and internal afta 
It proves conclusively that the officials of the executive 
branch of the government knew positively of the basi 
facts in the onrush of Soviet science in developing bal 
and the hardware associated with the Sput 
[hey not only failed to warn the American 
developm« nts 


located 


istic mussiles 
nik satellite 
people of the potential danger in thes 
but, at the same time, they deliberately and unmistak 
ibly took action that is seriously weakening both our 
airpower in being and the quantity and quality of out 
future aerial weapons. 

Existence of this excellent source of data on the Sovict 
missile test program, plus other non-scientific intelligence 
techniques explains why President Eisenhower and hi 
top defense officials, such as Defense Secretary Charl 
E.. Wilson and Deputy Defense Secretary Donald A 
Quarles, could shrug their shoulders and blandly an 
nounce to the public: “This is no surprise; we knew 
ibout it all the time.” This is true 

But in the same breath they also added that thes 
levelopments su h as the testing of both IRBM and 
ICBM and the orbiting of the Sputnik wer 
patently false as evidenced by the 


“no cause 


for alarm This i 
private alarm that is now shuddering through the Whit 
House and Defense Department and the bitter reaction 
rolling in from the NATO countries abroad who feel 
that the U.S. has committed an unforgivable error in 
allowing the Soviets to forge ahead in the ientific field 


that are the foundation of new veapons de velopment. 


In addition to the evidence available on Russian mi 
sile firings, a delegation of top USAF officers led by the 
then Chief of Staff Gen. Nathan | 
ing such expert appraisers of aircraft as Lt. Gen. C. S 
“Bill” Irvine, Gen. ‘Thomas S. Power, now commande: 
of Strategic Air Command and Maj. Gen. Albert Boy 
who has test own every new USAF and NATO aircraft 
for a decade, visited the Soviet Union in the 
of 1956 and got the best first hand look at Russian aeria 
hardware ever afforded western visitor bhewr grave 
to the White House on the pace of the Soviet 


] 


advance were rudely brushed aside and obviously, ( 


I wining and includ 


Uline! 


warning 
played no significant role in U.S. military and int 
national policy planning 

Now what have our leaders of the executive branch of 
the government been doing while the vere getting a 
this data on the march of Soviet ientihy 


progre { They have been and st irc embarked on a 


we pon 


| 


fiscal policy that haking the military mntiih in 


hey 
tClll 


industnal foundations of our national defense 54 
so badly that only 
speed will prevent a major deterioration of our atomi 
trength in relation to the Soviet 


diate future 


emergency a m with the utm 


urpowe!l in the ume 


Ihe alienation of science from the defense effort ha 
been going on for some veat ind already had been 
detailed in these column But th 
bursts of Dr. Clifford (¢ 
are symptomatic of thi 


? 


t public ou 
Cardi I 


Ke pub j 


urna md lrevor 
problem sot ire 
can both heid top 
Defense 
work effectively in the 
tist i ust 
President Eisenhower 
U.S itellite 


project to 


rmntih ippou post 


Department ind both found it impo 
itmosphere t! cgarded 

nother pressure up cy 

tatement that th 


ld to him a 


own publ 
Vanguard project 
d rentin cparat tre he miulita | 


ill of this ba i 


urrent politi let mal the 


gram is the most nvincing evidet 
between oul 


Ommunit that is th 


cleavage 
qentih 


} clopment in modern 


; “] 
other action that i ire 
militat ower strength 


cap 
The 
down both ou existing 
the industna Ompiex that is d 
future th f i} po posing an 
tral >>5 Dillion ¢ penditur ng on the Defe 
Department for Fiscal 19 
Phi hi i] pou 


CPiniihiy 


ind produ 


weapon 


opment a 
made Hin! 
ustla progt 
cut of ibout 


‘ itl 
duction rate Thi 


means that 
weapons much later than orginally 
Administration ippro ca program 
also means that we will be further 
nological ra it! he Soviet 
pre tige a der of the free 
further 

It is hig! I Amencan | 
Kisenhower why, in view of the o 
the past two 


ty } 
| Ht 


—Robert Hotz 





PUSH-BUTTON FIRE EXTINGUISHING SYSTEM Uses 
CF;BR, CF.BR:2, CB, MB, or CO»... pressurized in spheres 
of strong, lightweight steel. System manually operated by 


HEAT-FIRE DETECTION Zone type (left) for all-over detec- 
tion. Gives an overheat danger signal and fire alarm. No 
tubes, no resetting after a fire. Spot type (right) for specific 


locations—set from minus 65 to plus 1000 degrees F. pilot. Discharges in a fraction of a second 


Oo QO 
Oo O 
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FIBERGLASS SHATTERPROOF AIR-STORAGE SPHERES 
Pressurized air containers—strong enough to handle pres- 
sures up to 5,000 psi, yet 40% lighter than steel. Available 
in volumes of from 50 to 5,000 cubic inches. 


AUXILIARY POWER SYSTEMS Lightweight, monofuel sys 
tems for guided missiles, piloted aircraft. Turbine driven 
with horsepower of up to 200; supplies regulated power at 
mean altitudes of 40,000 feet and more 


FOR AIRCRAFT: EXTRA SAFETY, EXTRA POWER 
WITH PRECISION PRODUCTS BY KIDDE! 


performance aircraft. And Kidde air com- 
pressors and pneumatic power systems are 


Leaders in the aircraft safety, auxiliary 
power and pneumatic system fields, Kidde 


now offers a wide range of precision products 
combining the advantages of light weight 
with dependable operation. More than 95% 
of the aviation fire extinguishing systems 
installed on U.S. planes are Kidde-built. 
Kidde’s auxiliary power systems are finding 
wide use on both guided missiles and high 


used by Boeing, Fairchild, Lockheed, North 
American, Republic, Douglas, Convair, Avro. 
If you have a safety, pneumatic or secondary 
power problem, Kidde’s advanced engineer- 
ing staff will develop, test and manufacture 
equipment to meet your exact specifications. 
Call or write Kidde today. 


Walter Kidde & Company, Inc., Aviation Division 
1018 Main Street, Belleville 9, N. J. 


Kidde © 


District Sales Engineering Offices: Dallas, Tex.—Dayton, Ohio—St. Louis, Mo.—Seattle, Wash.—Van Nuys, Calif.—Washington, D. C, 
Walter Kidde-Pacific, Van Nuys, California *© Walter Kidde & Company of Canada Ltd., Montreal 
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WHO'S WHERE 





In the Front Office 


Gen. Ira C. Eaker, USAF, ret., director 
of Douglas Aircraft Co.'s eastern offices 
representing the president and supervising 
Douglas operations in Washington, New 
York and Dayton. Gen. Eaker retired as 
vice president of Hughes Tool Co. earlier 
this month 

Max Golden, promoted to Deputy Assist 
int Secretary of the Air Force, Materiel 
from former post as Deputy for Procur 
ment and Production 

David D. Coffin and Dr. Thomas H 
Johnson, vice presidents, Raytheon Manu 
facturing Co., Waltham, Mass. Mr. Coffin 
is manager-Missile Systems Division, and 
Dr. Johnson is manager-Research Division 

Dr. John D. Kleis, vice president and di 

tor of research, Fansteel Metallurgical 

rp., North Chicago, Ill. Dr. Kleis suc 
eds Dr. Leonard F. Yntema, retiring 

John B. Gates, vice president-finance 
Pan American World Airways, In 

Robert G. Clark, vice president and 
treasure! Ep o, In Boston, Mass 

William O. Boschen, vice president of 

n, In Woodside, N. Y has also 
been named the general manager Also 
Seymour Rabinowitz, engineering manager 

John Bender, vice president of Hum 
phrey, In San Diego, Calif., has also 
} med the post of sales manage! 

Sherwood A. Nichols, a vice president 
und director of Transocean Air Lines, has 
been appointed general thanager of Iranian 
Airways 

Lt. Col. John H. Savage, USA, has been 
ippointed Chief of the Ballistic Missil 
Office, U. S. Army Ordnance District, Lo 
Ange le Calif 

Rear Adm. Walter F. Rodee, now Naval 
Forces Commander, North American Ai 
Defense Command Headquarters, Colorado 
Spin + Colo 


Honors and Elections 


The National Advisory Committee for 
Acronautics’ Exceptional Service Medal, th 
NACA's second highest honor, has been 
presented to John B. Parkinson and Anshal 
I. Neihouse, research scientists of th 
Langley Aeronautical Laboratory. Mr. Park 

hief of the Hydrodynamics Research 
and Mr. Neihouse, head of the 


ed for 


vent of avi 
Rochlen c president-p 
Dougla ! raft (Compa 
the Cros: the French Legion 


ding awhievement 


furthering cooperation between the Ft 
id Ameri raft industri and 
ntributions t advancement and p 
eptance of international air transport 


Changes 


Joseph W. Lewis, assistant to the pr 


nt, Beckman Instruments, In Fullert 
alif 
Samuel F. Leib, manager-interline arr 


American Airline Ine 
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INDUSTRY OBSERVER 


© Third firing of the Atlas intercontinental ballistic missile fr USAI 
Missile Test Center, Patrick AFB, Fa cheduled t late 
month or early November: i rst t laun 

Missile will 


primary purpose of the test 


distance tnal 


> Boeing Bomarc air defense missile recently had an extremely successful 
firing mission at USAF Missile Test Center, Cape Canaveral, Fla. Bomar 
was fired automatically with nearest control personnel more than 10 mi 
from the launching pad, climbed to 60,000 ft. and intercepted and 
destroyed a target drone at a range of more than 100 miles from the Cape 
Air Defense Command is programming 20 operational squadrons of 


Bomarcs. 


> Japanese air force is extremely interested in Grumman's 1 1h-1h Mach 
interceptor for its air defense force Pressure is building up in Japane 
papers to buy the aircraft, and Japan ec delegation nt t to th 
U.S. insisted on a demonstration of the aircraft at kdwards APB, Calif 


although it was not on them orgmal program 


> Missile experts working on USAF intercontinental ballistic missile pro 
grams have calculated that the thrust required to put the Soviet’s 184 Ib 
Sputnik satellite into its orbit would be sufficient to deliver a 4,000 Ib 
warhead over a 1,500 mile range if used for a ballistic missik 


© Pratt & W hitnes J turbojet cng ‘ p ver th 
being developed for the Boeing B by North Am 


which had been tentat 


than two General Electric ]5 


carly planning 


> Marquardt Aircraft Co. has built and shipped an afterburner to Fairchild 
Engine Division for use with the latter's J83 turbojet engine. Power boost 
with afterburner will be about 50°70. Northrop is still considering the J83 
for its ‘T-38 jet trainer, although General Electric's J85 apparently has the 
inside track. Both engines are in the 2,500-Ib.-thrust category without after 


burner. 


> Minimum horizontal velocit 
the Vanguard satellite is 

launching speed considerably in ey f 
hortcomings in variou 


Launching 
thy ' 


omponent ta 


© Solar batteries powering the 6.4 in. test spheres for the Vanguard satellite 
would make tracking possible for years if sphere achieves an orbit 


© Bocing is seriously studying 
icorporating 16 turboproy 
cight nacelles—four nacelle per 
ind propelicrs w vuld tilt § degree 


ree downward 


> Large scale production of the Orenda Iroquois turbojet engine by Curtiss 
Wright reportedly hinges on its acceptance for use in a new USAF bomber 
Several U.S. fighter manufacturers with aircraft whose performance is limited 
by powerplants rather than airframe also are interested in the engine 

‘The Martin Co. is interested in 
iF quois for us 1¢ SeaMast 
enlarged ompr 


+ 
l 


> West German air force has placed a follow-on order for Lear ADF-14 
transistorized automatic direction finders. Order brings value of ADF-14: 
ordered by Germans to $1.5 million. 











TO MAKE THINGS 
BETTER 
FOR AMERICA— 


Aveo Manufacturing Corporation is a builder of quality products 

for the commercial economy and high-performance military 

systems for national defense. Aircraft engines, electronics systems, 

farm implements, kitchen components and the nose cone for the 4 
Air Foree Titan intercontinental ballistic missile are being 

produced by Aveo loday, 

Raymond A, Rich, President, Avco Manufacturing Corp. 

The foundation for Aveo tomorrow is being laid at our Research 

and Advanced Development Division. We know that the tech- 

nology of the future will be built on scientific research being done 

now. Amazing new materials and new means for creating useful 

power hold out the promise of great advances in transportation, 

in agriculture, in consumer products, in nearly every aspect of 

our future economy. New scientific knowledge and its imaginative 

application can turn these promises into reality. Work at the 

Research and Advanced Development Division has already shown 


what rapid strides can be taken in a short time. 


The division is composed of outstanding scientists and engineers 
who work in an environment that fosters creative investigation. 
It is the “breakthrough” division of a progressive manufacturing 
organization. Aveo management recognizes the role of the 
scientist in modern technology. Avco’s determination to make 


things better for America places the resources of a large, diver- Pictured above is our new Research and Development Center now under 
3 bel , } R } i construction in Wilmington, Massachusetts. Scheduled for completion in 
sified, aggressive company firmly renin the esearch ant early 195%, this ultramodern laboratory will house the scientific and tech- 


Advanced Development Division. nical staff of the Aveo Research and Advanced Development Division. 


Raymond A. Rich Avco’s new research division now offers unusual and exciting 
President, Avco Manufacturing Corporation career opportunities for exceptionally qualified and forward- 


looking scientists and engineers in such fields as: 


Science: 

Aerodynamics - Electronics - Mathematics - Metallurgy 
Physical Chemistry «- Physics - Thermodynamics 
Engineering: 

Aeronautical - Applied Mechanics - Chemical - Electrical 
Heat Transfer - Mechanical « Reliability - Flight Test 


Aesearch and Advanced Development Write to Dr. R. W. Johnston, Scientific and Technical Relations, 


Av Reasearch and Advanced De velopment Division, 


20 South Union Street, Lawrence, Massachusetta. 
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MONGOLIA, 


/ 


ARTIST’s sketch shows location of the major Russian ballistic missile test center at Krasnyy Yar located due west of a large bend in the 
Volga River between Stalingrad and Saratov. Intermediate range runs southeast with impact area in the Uzbek Desert near the 
Afghanistan border. Long range missiles and the Soviet's Sputnik satellite are fired on a track just a few degrees north of due east 
md impact in the sea just beyond Vladivostok. U. S. operated radar in Turkey can track along entire path of intermediate range 


missiles and can establish trajectory along long-range missile flight path 


How U.S. Taps Soviet Missile Secrets 


miles at extreme altitudes as indicat 

by USAF Chief of Staff Gen. Thoma 

have tracked Russian launchings for two years. D. White in a recent speech (AW 

Sept. 30, p. 25). This modification will 

Washington—U.S. has been tapping wea around Vladivostok in Siberia involve application of Columbia Un 

Russia's missile crets for more than \ similar radar set is operating at versitys ORDIR (omnirange digital 

two years by means of extremely pow ( Lexa AW June 4, 1956, p radar) technique to the AN/FPS-17 bi 

ful long-range radar and other equip ‘ c it ( » track ballisti the Federal Scientific Corp. which wa 

nent based m Turke Operation of ile hired White Sands recently founded by scientists of the 

this equipment, well known to— the N. M., Proving Ground Both radars Columbia University Electroni Re 
T idered by diplo have been in op ral carch Laborators 

es as one of the reasons for | re belies ) he General Electric operated radar 

heavy Russian military and erful se v operating near Samsun has provided data on the 

in é vorl he | op a p ik type of Russian missiles being launched 


Powerful, long-range radar units based in Turkey 


ure on Turkey u 

the U.S. missile imtel power of about tw ’ tt ut hold from the Krasnvy Yar test complex, 
um AN/FPS-17 radar this power for a pulse about a thousand _ their speed, altitude, track and approxi 
operated by General tim longer than ’ ntional radar ite range Data i iutomatically re- 
near Samsun, ‘Turkey, a Thi cts nov f about orded and transmitted to the U. S 
t on the Black Sea. Thi 1000 mil nd upon th where data reduction is handled by the 
im detect and track missile firing: trength of return fri target. Ther Lockheed Missile Systems Division and 

rom the mai Russian missile test cen use a imple tvpe of c herent integra- the Stanford Research Institut 
ter at Krasnvy Yar ccc map) on tion developed at the Lincoln Labora In addition to the radar equipment 
both the intermediate range extending tory at Massachusetts Institute of Tech in Turkey, there are other approaches 
to the southeast toward the Afghan nology te amplify weak signals occurring to gathering Russian missile data from 
border and the longer range track ex below the noise level of the receiver outside the borders of the Soviet Union 
tending eastward on about a heading of Both of these radars are bemg modi One pos ible approach is via Project 
() degrees to the Pacific Ocean in the fed to imerease their range te 3,000 Tom Thumb, a USAF unit developed 
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by the Hycon Manufacturing Co. of 
Pasadena, Calif., which is capable of . rye rye 
detecting turbojet, ramyjet os rocket Convair W izard \ ins 
engines at extremely long ranges and Washington—Convair Wizard air defense system has been endorsed by the U. S 
gathering fairly accurate data on the Joint Chiefs of Staff for development by the Air Force as the prime future defense 
engines performance Another ap against all types of aerial vehicles, including intercontinental ballistic missiles. Con 
proach involves the use of optical vair's Wizard system was in competition with the Army's Nike-Zeus system devel 
equipment and spectometry to identify oped by Bell Laboratories and Douglas Aircraft Co. and another USAF sponsored 
missiles and supersome aircraft im system involving Boeing Airplane Co., General Electric and Ramo-Wooldridge li 
flight. ‘This is based on the well known (AW Oct. 7. p. 29: Oct. 14 p 37) 
fact that each different configuration of Joint Chiefs in making the Wizard decision also reafirmed USAF’s responsibility 
icrial vehicle produces a different air for area air defense in contrast to the Army's role of point defense 
isturbance pattern in flight Wizard proposal was developed by Convair in cooperation with Radio Corp. of 
the Turkey based complex of U.S America and other specialist firms as an overall long-range air defense system that 
nissile detection and _— performance would be effective against all types of aerial vehicles, including Mach 2 bombers 
monitoring equipment has been vield air-to-ground missiles and long-range ballistic missiles. It is based on both long-range 
ing results for well over two years, dat detection devices and long-range defensive missiles using solid propellants and 
ing back to the first test firings of the involves considerable advanced component development work on special antennas 
Soviet intermediate range _ ballistic electronic antenna steering devices and high power sources 
from the Krasnyy Yar complex Among the component developers associated with the Wizard program are 
during the summer of 1955 ®@ General Electric on missile warheads 
Fairly complete data on this missil @ Sanders Associates whose PANAR multi-clement, multilobe antenna system i 
test program has been obtained, im being adapted for Wizard due to its relative invulnerability to pointsource jamming 
cluding a significant shift from the u @ 1). S. Kennedy Inc. working on problems of big parabolas 
f experimental test ® Aveo Inc. clectronic antenna steering devices 
lar five per month pat Special high power sources are being developed by Rome Air Development Center 
ndicating a switch to production Radio Corp. of America and EIMAC Wizard is still primarily in the design pro 


' imple test firings dunng 195¢ posal stage and would require at least five years to provide carly stage hardware 


lhis provided fairly conclusive evidence capable of systems operation 
the Soviet IRBM program had 


ed from the development phase t 











tion with n operational ipa ‘o - 
iy imminent aa SOviet Technical, Political Gains 
ge ICBM test program along the 70 ; ‘ 
vee tock wowrd the Pots boon Spur Shift in Attitude on Defense 
m late 1956 variety oO ots was r 


corded l | ng 07 ¢ 0) t t . 
led, including stage separation te Ry Evert Clark 
maximum altitude attempts ind final ? 


ong ¢ I 1S ( r about 
hay ~ fi ~~ — ae. — Washington—Major shift 
' nH? T¢ { , 
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th long range hiring f Ry 


im not cover the entire 


ian technological ms and dy 


range firings began during 
. lomatic maneuvel ind rong recom 


] ‘) 57 { { " 
<a f 19 7 = 7 mendations by the President's Scien 
pub = imnounced they had Advisory Committee that U.S. missile 
full te ted an I¢ BM late mn effort mm ic Te wed 
\W sept @, Pp» &/) During Beginning of the shift was made ca 
ummer months of June, Juls and wn statements by Vice President Richard 
t, there were at least eight firings Aq Nixon and Ds puty Defense Sect 
of long range multi tag missiles of tary Donald A. Quarles only a few thom 7 
various type ilong the Siberian track hour ifter the Adviso Committee launching f Sp ontih 
It is believed the Russians are using met with the President tunt of mor mifi man 
the same launching equipment for thei Secretary of State John Foster Dull 1 the moon th \\ 
Sputnih itellite is for their ICBM uid a day later that the nation urit i id a 
missile firing fre must come first even if that mean i truth we 
regular inter il ind Va oreater acrifices in the form of bigger the Soviet I nit 
' t onducted indicate that budget ind higher taxe All thre i md mdust 
ict ICBM program | still in a idministration official poke eriously nagnitt 
pment test stage with produ f Russia itellite and it : 
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mnphcation 
m and operational capability in thi 'he night before the Ad Senry Com 
till two or three vears distant mittee visited the White House. stat 
USAF made its first test firing at ments bi public officials were still in 
Cape ¢ maveral, Fla missile test | vol f former Defen secretal tandabk 
f a Convair Atlas ICBM last f Wilson’s remark that the Quark 
nother propul ion test ve ( } ientif t | Assist \ | 
De! AM Sept 30) P President Sherman Adam 
ha | shot cheduled for igh core im n outer pace 
ovember Test firings of the 
Jupiter ind the USAF’s Doug 
IRBM vegan carly this year Adam 
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previously been willing to devote to 
national security except during a shoot- 
ing war.” 

Nixon, Quarles and Dulles all stressed 
that the military power of the U.S. is 
ow considerably stronger than that of 
Russia. But all three said the rapid 
srowth of Russian strength could not be 
ignored and should not be underesti 
mated 


Re-Appraisal 
Kisenhower had aid i 


“Now, so far as the sat 
concerned, that does not 


President 
week earlier 
cllite itself i 
raise my apprehensions, not one iota 
He said its only significance was that it 
proved the Russians had powerful 
rockets, and it gave them a propaganda 
idvantage 

Nixon called the 


tacular event md said it “wall 


launching a “spe 
have 
endered a signal service to the cause 
f freedom if onl ve 
ind intelligently to it 

‘No ior 


urred to 


react strongly 
implication 
incident could 
remind both the 
world of the 


mod 


dramatic 
lave ny, 
Communst and the free 
terrifying aspects of 
Nixon said 
This obvious reappraisal of the sit 
followed by a he 
Lisenhower and his top finan 
Budget Director Percival 
The night befor Brundage 


increasing! 
crm wartar 
ation wa mecting 
fwecn 
ial adviser 


sSrundage 


went to the White House, he and Cen- 
tral Intelligence Agency Director Allen 
Dulles had minimized the importance 
of the satellite launching, and Brun 
dage had remarked that it would be 
forgotten in six months. A dinner com 
panion, former minister to Luxembourg 
Perle Mesta replied: ‘And in six months 
we may all be dead.” 

Shortly after the 
meeting, the 
named Arthur Larson as 
sistant to the President for “special 
projects in international affairs relat 
ing to United States informational pro 
and Soviet propaganda efforts.” 
Secretary Dulles 


propaganda pro 


Brundage-Eisen- 
White House 
Special As- 


howe I 


gram 
Larson also will advise 
on special overseas 
grains 

Until the new post was created, 
was head of the U.S. Informa 
acted to the 
immediately send 
ing a “new to its Voice of 
America radio network advising news 
to avoid depr soviet 
itellite scientists, play down any idea 
of a satellite race between the U.S. and 
Russia, avoid linking Russia 
ment with her military potential, stress 
the scientific aspects of the Russian 
itellite and tion that it 
launching was Soviet 


I ion 
tion Agence 
satellite launching by 


v, which had r 
poli vy note” 


aster iting the 


AC hic vi 


ivoid i uger 
evidence if 
lupe iority m science 


White House Pre Secretary 


THIRD 
STAGE 
KET 


san 


RUSSIAN sources report first stage of Sputnik rocket headed straight up for a mile, turned 
to a 45 deg. angle, reached 4,500 mph. Second stage reached 12,000 mph. and 625 mi. 


from launching site; 


28 


third stage to 18,000 mph. orbital attitude 





Sputnik Rocket 
Size Alarms USAF 

Washington—Air Force officials are 
deeply concerned by the size and appar- 
ent weight of the third stage rocket 
which carried the Soviet Sputnik satel- 
lite into its orbit. Detailed photographs 
of the rocket show enough details of the 
rocket to cause alarm. Next goal is t 
get similar detailed shots of the satellite 
itself. 








James 


at this time 





Hagerty declined to say whether Lar 
appointment and naming of 
career diplomat George V. Allen t 
replace him at USIA were related to 
the Soviet satellite launching 


ons 


Defense Muzzle 


Muzzles on the 
even stronger than the guidance to the 
Voice of America. Air Force, Army and 
Navy ordered their personnel not to 
comment publicly on U.S. or Russian 
satellite programs 

Wording of the Air Force and 
orders was similar cnough to lea 
doubt that the gag policy originated at 
the White Hous« Orders to all ti 
ervices bore the same date, Oct 
five days after the launch 

At least one Air Force 
transmitting the headquarters order 
down the line to its installation 
worded it this wav: “The President of 
the United States desires that Air For 
personnel refrain from making publ 
program of t 


three services wer 


Arm 


Comin ind 


omment on satellite 
United States and other countries.” 
USAF’s order wa marked lor 
Official Use Only” when it was tran 
mitted from Chief of Staff Gen 
thomas D. White to all command 
Copies of Navy and Army orders fur 
nished to the House Government In 
formation Subcommittee bore no label 
indicating distribution was restricted 
Chairman John EF. Moss (D.-Calif.) 
aid Defense Department officials will 
be asked where the policy was 
originated when they are illed = for 
public hearmgs on Nov. 18 and 19 
Army's order went to commanding 
generals of Air Defense (¢ 
Army Ballistic Missile Agency, and 
Continental Army Command 


USAF Order 


l'ext of the Air Force order as 
mitted from USAF headquarters 
Recent Soviet announcements have 
reated much public interest and specu 
lation. ‘To endeavor to keep this matter 
proper perspective, assure (that) all 


ommand 


tran 


personnel under your jursdiction 1 
frain from making any public comment 
pertaining to missile or satellite matte 

Any comments almost cer 


tain to be misinterpreted. Discretx 
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hould be used in the implementation 
of this instruction.” 

Army's similarly worded order said 
“any statement are subject to mis 
interpretation both here and abroad 

Navy's gag was not as _ tight—it 
illowed officers to quote a speech on 
the satellite situation made Oct. 8 by 
Chief of Naval Research Rear Adm 
Rawson Bennett—and it held out hope 
that the gag would be soon removed 

his notice will be canceled as of 
| December 1957,” the Navy order 
cad 

Russia meanwhilk dropped its pose 

that its satellite was a symbol only 
peace and progress Ihe new )paper 
Leningrad Pravda printed an article say 
ing Sputnik was capable of determining 
density of the atmosphere at various 
heights, and “‘thi question is of im 
mense importance for the development 
of modern jet-propelled guided missilk 
i vell a for the conqu t of the 
cosmos in g 

Clifford ( urna former Assistant 

retary of Defense for Research and 
Development, joined the controver 
over this count Vanguard satellite 
project by saying he urged former De- 
fense Secretary Charles E. Wilson more 
than a vear ago to free more funds for 
\ inguard 

“It was quite obvious that the 
Russians were making progress, par- 
ticularly in the rocket field, and I felt 
it important for our international rela 


FINAL ROCKET STAGE that boosted the Sovict satellite into its orbit is shown over 


tions that we be successful in getting 
Norwalk, Conn. Dashed trail results from multiple exposure Kach dash represents a 


itellite up first Furnas said 
But Wilson took a ‘“‘so what itti 
tude, Furnas said, and the requests for 


three-second exposure. Photo is being sent to the Smithsonian institution which may be 
able to make significant determinations of the rocket's speed based on the length of the 


mn ‘atin never ant cat of th dashes correlated with length of exposure. Photograph was made by two engineers of 


Secretary cf Defense's Office.” Furnas 


id the President was correct in saying 


the Engineering & Optical Division, Perkin-Elmer Corp. at 5:58:24 a.m, Oct. 16, Camera 


mounted a 3-in. f. 1.5 lens developed by Perkin-Elmer for aerial reconnaissance 


he never refused 1 requ t for Vanguard 
rh because he never got one Presidential ‘ , fler k AFB. | 
lurnas charged that funds for Van denying that 
guard came from various Defense De pell-mell race to be the fir 
partment budget ind arrived ‘in bit history to shoot something 
ind piece outer spa idded \t 
There has been begrudging and dollar limitations of any ku 
dribbling financial upport,’ urna our country’s satellite program 
iid Vanguard program I'\ 
There has been a great deal of vehicle was scheduled t 
fumbling, waiting for the other fellow last week to test the fir 
to pick up the check.” is the Russian Sputnib 


orbit 
New Missile ee ° 
St. Petersburg, Fla.—Inertially guided IRBM Choice W ails 


air-to-surface missile is in development » ac ‘srimnoe 
More Test Firings 


by Minneapolis Honeywell under an Air 





Force contract, the company disclosed 
last week at the opening of a $4,500,000 


W ashington—Defens Department 
decision to delay its selection « 


termediate range ball ball 


missile guidance plant here. dallisti 
Missile, reportedly called Wagtail, (IRBM pe nding = furtl rCN crnal 


probably is for use by fighter type air favored by both 


craft and utilizes a relatively simple ind the Aur Force 


Within a 
poncment va 
Douglas-built 

ful flight fr 


guidance system. Development is being 
carried out at the company’s facility at 


Los Angeles. 
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Details of Sputnik Surprise Scientists 


By David A. Anderton 
Barcelona—Sovict’s successful satel 
lite has tremendous technical implica 
that provide a bench mark for 
judging the state of Russian missile art 

It underscores Russian ability to 
launch a nuclear warhead aimed at any 
part of the world 

It confirms the existence, availability 
ind to extent the reliability of 
very-large-thrust liquid rocket boosters 
It indicate the tracking frequencies 
ind types of equipment used in the Ru 


tions 


Oe 


long range LISSIC 
of the firing areas 


sian program It 


points to on used in 
this program 

In a broad sense, the Ru 
ian technicians have proved once and 
for all the feasibility of a satellite and 
of communications from such a vehich 
Not too long ago, 


inclined to 


qentih 


ome compete nt cn 
dismi satel 
expert 


pinceet! wer 
lites as science fiction; avion 
occasionally questioned the possibility 
of getting data back 


hese valid doubts have 


across the 
been 


of pace 


removed 


Performance a Surprise 


But it was the detailed technical per 
formance of the satellite and its launch 
ing vehicle that provided the most sur 
to the dele gates at the Kighth In 


prises 
Astronautical hederation 


ternational 
Congr here 
Succe 
ing is determined 
it which the 
thrust Thi 
determined almost uniquely by two fa 
it the instant 
of motor burnout ingle of the 
tangent to the flight path with re pect 
to a reference axi generally taken 
through the center of the carth 
blight path from then on can onl 
he altered, in the case of a satellite, by 
gradual decelerating effect of 
that hit 
collision 


itellite launch 


point im space 


or failure of a 
it the 
engine stops producing 
trajectory from there on is 
tor peed of the vehicle 
ind the 


the ver 
the occasional molecule of au 
md which, in the 
itellite The aerodynamics 
high altitudes was first di 


AVIATION Week (June 


the phere 
lows the 
of extremel 
cussed in 
1956 pP 0) 

binal burnout of the last 
tage engine is proportional to two items 
only: the exhaust velocity of the rocket 
cngine and the ratio of total vehick 
weight to the payload weight 

Angle of departure of the flight path 
accuracy 


peed it 


is determined by the overall 
of the system im programming 
the flight path of the vehicle 

Otfhcal Ru 


ve line le 


guidance 
ian data on the satellite 


launching said it was a three 
stage rocket Launching wa 


tional, with the flight path programmed 


conven 


30 


rea hie > 


vertically for about one mile, then tilted 
toward a 45-deg. trajectory. The 
first-stage engine took the to a 
peed of about 4,500 mph. before cut 
off. ‘The second-stage burning blasted 
the rocket to a speed of about 12,000 
mph. before it burned out. The re 
maining third stage, which was made of 
the rocket propulsion unit, a nose 
hield and the satellite itself, coasted 
until the flight path was parallel to the 
carth’s then the rocket was 
fired peed vas about 18,000 
mph and the three objects satellite, 
hield and third-stage propulsion 
all in an orbit 

similar to that 
S. Vanguard pro 
utoff 


ovcr 
vehicle 


surface 
hinal 


nose 
unit—wer 
Thi scheme is 
planned for the U 
gram, but it differs in 
iltitudes 
lrom these 
veight of the satellite 
some 


pe c ds and 


number ind the an 
184 Ib 


very 


nounced 
technical observers drew 
disturbing conclusion 
They noted that 
econd tage burnout 
higher for the Russian vehick 
the U.S. one higher 
ratios for those stages than planned for 
the Vanguard. Planned 
ratio (ratio of total launching weight to 
satellite weight) for the Vanguard i 
ibout 1,000. Put another wavy, it takes 
1.000 Ib. of guidance and 
fucl launching stand to 
put one pound of satellite in orbit 
lotal weight of the Russian satellite 


both first and 
than for 
indicating mas 


overall mas 


tructure 
itting on the 


velocities are 


ind its protective nose cone is prob 
ably around 220 Ib., 
Mass ratio for the Russian vehicle can 
be assumed to be about that for the 
Vanguard. Obvious arithmetic 
cates the three-stage Russian satellite 
vehicle weighs in at about 220,000 It 
which is 10 times the Vanguard g: 
we ight 


or 100 Kg. OVCTa 


indi 


Thrust Estimate 


Assuming comparable thrust rat 
then the thrust of the Russian rocket 
must be on the order of I 
but might be as high as 
This could be obtained with a cluster 
of liquid-rocket 
booster with clustered 
the thrust of the rocket 
motors used would be about 
70,000 and 100,000 Ib 

The lower figure is within the « 1] 
ity of a developed motor the ize of 
the German V-2 engine. North Amcri 

in Aviation, Inc., developed such a 
variation on the basi 
and got about 76,000 Ib. thrust from it 
Ihe Russians could do the same 
numbers make it possible to 
a hypothetic il rocket which 

three or four first-stage « 
ingle second-stage engine 

thrust rating, and a th 
tage which might be a modification or 
development of the Meteo rocket us 
in Russian IGY high-altitude work 
lirst- and second-stage engines prol 


7 


U UUU 


300,000 


booster units, or a 


ingle mot 
kither way, 


between 


German engin 


I hese 
construct 
has either 
Pinics d 
the same 





p- 29) 


satellite (AW Oct. 14, p. 27 


For 12 days after the 
produced a short press release, 
effects on the balloon in each attempt, 


In two attempts, the 
altitude could not be reached 
mand's Air Force Office of Scientific 


Systems Inc., a subsidiary of 


Farside rocket consists of four stages. 
single 
single Arrow II containing a 3 
Instrumentation, developed by 
measure earth's magnetic 


the other three. 





Farside Aborts 


Washington—Four attempts to fire a balloon-launched research rocket to a 4,000 
mile altitude had failed by late last week in Air Force's Project Farside (AW July 22, 
Iwo more attempts awaited perfect weather conditions. 

First attempt, made at Eniwetok Atoll the day before Soviet Russia launched its 
), failed when the 200-ft. helium filled balloon ripped 
Second and third launch attempts followed at approximately two day intervals. 

first failure, USAI 
attempts. Repeated inquiries and a published report of three of the failures finally 


Air Force said extremely low temperatures at high altitudes have had advers« 
with the result that the rockets have not 
been properly positioned to achieve the desired results.” 

rockets were fired to obtain data even though maximum 
USAF said there 
Farside is a $750,000 project sponsored by Air Research and Development Com 
Research 
Ford Motor 
included key scientists from all its departments and was headed by E. H. Krause, vice 
president in charge of research and development 

First is four 
Recruit; third is four Grand Central 
3.5 Ib. payload, which includes a telemetry transmitter 
Acronutronic 
field in three of the six rockets and cosmic ray 


oi) 


was not allowed to comment on firing 


have been no rocket malfunctions. 


Acronutronix 
at Eniwetok 


Prime contractor is 
Co. Aecronutronic’s team 


Thiokol Recruits; second is a 
Rocket Co. 


Arrow IIs; last stage is a 


and University of Maryland, was to 


data in 
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| 
long range 1 IM pi iT 


hoot Meantu ‘ ! tel ’ he Inpa ked 
indicat ! rupacio Ast 
host oc 
ueht 


by alcohol with liquid 
Ihis is the standard for the first 

used in a large unofhciall 
work ive itellites will broa 


probabh Wa 


KVecti as ¢ 1dIZCT 
Russian combination 
portion ot their 

IL hird-stage 
olid-fuel for the 

Vanguard guaranteed ignition and 
iltitudes. It ma 


casing and the 


h ive 


missile 
1OS m frequen 
have also ficia ndicate v wa rice far 


first shot wa 


rocket 

reason as the Phe; 

that thi 

satellite intended as a cor 

IGY program but her a t 

hiring to see if it could be done Ha 
they seized the opportunit 


hnical and propaganda cay 


SATIN 
mbustion at high 
motor 
base of the 


have been a imple 
harge fastened t the 

Nicteo rocket head 
Performan f the 

the Russian had 

rbiting requirement ‘The Propaganda ffort he led 

great length The Russia th Karman 

mingled with the 

cligion 


ing done it 
indicate to make te 
tal from the firing 


satellite 
ample velocity mat 
gin to mect 
la k fan 

tion of the 

the satellite 
in turn 


ippar nt amplitude modula 
1] i ft 
VAIKCE 


If the Ru 
Alla Karman 
vosen as th hat-throw 
h wed up it But the 
mish skirt it 
at another wearing Span h shoe , 
The ellipticity of the after a bullfighter’s. She put on a new onstrues , the 
vould be a measure of guidance system dre und thre plishmen ientist 
curacy, has not been tied down with on one or two occasions. She showed Cai Khrush 
make a pictures of her four d daughte 
Official Russian By the last day, she—and the Ru 
uid that the orbital height had almost everv delegate 
varied and was a maximum of about hand. The final touch wa ind ou 
1.000 km). but observation conclusion of her paper on Ru of Life 
ind England have placed tations for the thine to sh 
at its closest pa 


itellite signal indicates that oughly charming 
itself is non-rotating 
mean that the last ge 


spun up 


which delegate ind even visited a 


shrine one dav of the meeting 


Masevitch, a trophy icist cl 


glamor girl of the 


hicle would not have been 


betor separation part 


on reception wearing a Sy] 


Orbital Height Varies 


copied Lhe ma 
orbit, which 


ca h dav. two on sor 


solid 


observations to 


issessment po ible 


nough 


tatement sians cating 
out of her 
at the 


sian optical observation 


1 mi magazin 


m (German 
it as low as 180 mi 
ige to the earth 

If the latter then 
there is less atmospheric density at that 
iltitude than formerly believed, because 
rather short 


200 mi 


. . ° ° 
ies sien th Karly Missile Hearings Planned 
By Katherine Johnsen 

calculatrons show a 
rbiting life at altitudes below 
None of the Russians at the 
tional Astronautical Federation Con 
gress here profe sed to know any details 
ibout — the even the near 
launching — site The, that four Sen 
different on vere available, and later 
narrowed down the firing 
north of the 

a lot of Ru 


it down 


most 
W ashington— Publi: igre 

hearings on the U.S itellit 

ind the related missile and ro 


ire expect d to 


Interna 


gram 

program begin in the 

future ! 

Mike Mansfield (D.-Mont.), the the three 
whip, said last week the 

groundwork study by the staff of the 

Senate Subcommiuttes i ! uid 

ubcommittee of the Senate Armed 

Services Commiuttes vould = be om 

pleted by the end of the month. He 


he ining . i] begin 


program not 
said 
majority mendations m 
report have 
ite to a spot 
Caspian Sea 


n territory 


© Bans on overtime pay 


ymewhere Preparedne 
This covers 
but does narrow 
; missile range im that area, used for 


intage of the availabil iid he hop 
upport oon i po ible ifter thre tud 
that in iew of the 


hould be 


ybvious ady 
ot logistic 
completed ind 
public interest the 
that thi 1s possibl 
ichieved Ihe taff investigation 
hardware There 1 by Sen. Richard Russell (D.-Ga 
that the Ru man of the full Armed Ser 
with mittee, and Sen. Lyndon Johnsor 
| Ob lex chairman of the Prepare 
vers remembered that almost ever Subcommittee. It had the backing of 
Ru in announcement of then itel Sen. Stvles Brides R-N. Hf ind Sen 
lite program wa ifter a U.S Leverett Saltonstall (R.-Ma the top 
ranking Republi in on the Armed 


Possibly a Crash Program 


little doubt 
ipproach 


ypen 
[here seem 
brute-force 
off-the-shelf 


ulation 


Wa i ! 
with 
cvcn one pee 
ians instituted a crash 


the \ imguard project as a 


progr im} 


spul 


Nn ice 


tatement 


that 1 id om yb 


that re 


All but on 

ind that was the on 
ounted.’ 

l racking frequencies were 

the Russians before the 

just befor The 

nd 40 m ndicat 

ipted Doppler radar gear 


I 


innounced 


firing, but 

two chosen—20 
that the Russian 
from they 
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Service Committee AW Oct 14 
p | 


Special Session Unlikely 


It is unlikel 
ial ( On ot (Conger 
d last week bv Sen. Stu 
D.-M to for 


howevel 





ithin two to 
lor th 

but added 

’ , nN 


mid 


uccessfully attack vithin the 
nit f that ran 


Satellite Criticism 
ized the U.S 
itellite and 
*T.atti { nid 
i fact that the 
planned to launch our 
itellite next Spring 1 
cd to i ipabl of being 
hing hydrogen warheads, 
et tem which ha 
nine ti larger 
| satellite 
hould be understood, §$ 
that while the Soviet satellite ts 
t by-product of ballistu 
n planned satel 


tem 


hed 


than our 


laun 


mungton 


then 
tem, our ov 
not related to our ballistic pro 


‘ram—and therefore even when fired 
vill not be an indication of our prog 
’ the Soviets m_ the develop 


ment of ballistic mussile 


Political Battles 
1 pite 


non-partisan hip by 


publi ivowals of 
both Republic ins 


mivesti 


emphati 
nd Democrats, a congressional 
rition of the satellite and ballistic mi 
ram ippear mevitably — de 
hed in 
this 


ile pro 
tined to bee 
Deve lopin nt 


ome heavily enme 


indicating 


@ Statement by the 


of the 





Nuclear Hold Back 


Henry Jackson (D.- 
Bureau of the 
back 


program 


W ashington—Sen 
Wash.) charged the 
Budget last 
\tomn 
for nuclear propulsion of rockets, In the 
Viscal 1957 
gress voted an additional $9.1 million to 
AKC's $25 million request. As of last 
Jan, 28 
vear had passed—he said the Budget Bu 
$8 million of 


week with holding 


nergy Commission's 


budget, Jackson said, Con 


after seven months of the fiscal 
reau had failed to release 


the $9.1 million. 











32 


Division the Democrat dvisory Coun 
Democratic Nati mimnittes @ Sen. Clifford Case (R.-N. J 
mg “the com of i ing a general trend of Republi 
Ru iction, called for increased 


ind nilital requirement but 


Publicity 


ipphed engineer is a r ) thre idmunistration 
that the R I ! D teady-l detens« pl 
the fi lau j ! rtl pull There ar 
beimg first, ¢ 
be to forget \ hav 
roush lose to 


} ; ‘ ! ; 
ncad I r¢ ( aange 


naintenance of our 


HiAll 


ustained onsistent 


' ir 
presently 
I 


Sealed Fuselage, Floats ‘Turn 
Vertol HUP-2 Into Amphibian 


College Point, N. Alr- ilongside hip t ike ( 
craft Corp HUP ! é é pa nger 
has been uppli Being 
by remfe 

fuselage to ding j 
wer float fo! Dili ( cllent 


HcTE 1 is 


ible to taxi forward I 


mace 
ng | | otto backward and pivot im ver mall 4 


und one float) gives hel t 


water maneuverabilits 
veight of 
tion ulting from conversion | 
Philip pensated for by increased lift 
ed the greater ground cftect caused 
blight beimg closer to water wh 
than they ar 
Pilot 
been able to induce any rotor 
Edo re in flight tests to date 
@ Increased safety: All ove: 
erations with amphibiou 


vate! nd tional ipproximat 
oling tem to a 
Recent test flight 
Camerano, Verto te 
ition to be 
were made in blushin ; near the 


plant of Ido 


modin 
vaterborne 
Cory vhich 1 n during land operation 
conversion contract by BuA 
Vertol officials think that the 


ition = ha nificance 


Onance 
modinh vate! 
Some that all f hel ypter 
built for the Navy may include a re 
quirement for waterproof hull ofts 
Vertol is current! building four fare 
Model 44 (improved H.-21 for the nd aircraft wall be 
Swedish Navy with hulls of single-engine machine ibility to 
na pe cial lateral stabilit floats cde land, even under autorotation ifely on 
igned by the 
Dual benefit 
nizing the HUP ire 
@ Increased capability By being as 
able mooth to 
eratel ilent 
ipability 1 


believe | 


during 
anti 


guarding 
landings, 
and overwater ferrving 
much safer because 


plane 
and ubmarine wat! 
of personn | 


mphi NOU 


sca in event of power loss or mechat 
difhiculties. Standard HUP ink 
quite rapidly if ditched and 
drowned passengers and crew 

Edo was given the contract to 
vert the HUP-2 into a_ full-fledged 
imphibian because of the difficulty of 
landing helicopters equipped with « 
floats at | 


COMM pal’ 

expected from amphibi cal 
have 
( ip 


f operating on mod con 


rough water a ized 
research HUP 


increased It land beside 


urcraft to re rew, 


equi 
( ipl ine 
greatly 

ditched 


can land isting rubber relatively high 


r we 


o — 
an 
FLOAT-EQUIPPED HIUP taxiis on water in Flushing Bay. 
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AMPHIBIANIZED Vertol HUP-2 helicopter hovers a few feet 


forward in important considera 
tion during a forced autorotation land 
Rubber float ilso have 
iworthine 
In initial Flushing Bay tests, the 
mphibious HUP-2 was landed at tor 
vard specds of up to 30 kt. in 14 ft 
vave ind taxied at 15 kt. through a 
4 ft. steamer wake. Machine was su 
fully taxs ip wind, down wind and 
wind. It proved that it could taxi 
kward without difficulty and make 
6U turn pivoting on om float 
espite a wind of 12-15 kt. velocity 
vhich was blowing during the test 
kdo enginec! found, from the 
IIUP-2’s load water line, that the hel 
ypter floated almost exactly m flight 
tt:tude, the draft varying from 
it the bow to 
the rear pylon 
Modifications Ed i 
included 
engine-cooling air ex 


peed 


limited 


ibe ut | ) 


omplished on 
the helicopter 
@ Relocation of 
aust from tray 


fusclage to two louvre 


ezoidal opening under 
it cither sick 

¥ engine hatch 
© Baffling of cooling air intakes to keep 


ra i ngine exhaust 


® Rotating 
tack 40 rat 
© Providing te] 
top of engine compart 
f rcar pylon 
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@ Installing two m eithes 
ide of center of machine. Floats are 
modeled forebodies of 
9-2000 Piper Cub float 
faired into a pointed \ 
operation on wate! Deter 


outrigger fe 


tandard model 

Aft end wa 
hape to 
DACKING 
nation of size of 
iry to pr muce required later 
based on Edo 
Da kground in hyvdrodyvnamu 
© Reinforcing bottom of the 
to withstand inpact vith vate 
maxunum sink speed of 4 ft 

well vithu HUP 

pabilitie 
@ Installing foot-high 


doot 


if’ Wa 


fuselage 


pa Clipe 

© Replacing lowe: 
Kpit vith 

ide suthciently strong | 

© Waterproofing entire bottom fuselage 


dluminun 


to line six inches ab 
vith bibergla ma 
doors im the brull 
© Replacing magix 
il vhe whi h { 
ict 1 oT t 
heel Phi 


to standard 


made 
@ Protecting 
md fum D 
bile Bilge 


> 
} 
blows 


above Flushing Bay in initial 


tests of waterproofed hull 


niftes 


mounts 


tmcit 

hief ¢ 

VIATION Week that th annie p 
mphial zati iid be per 
hehcopter 

that Si 


hel opt ha 


flight tests ar 
vt, the hehcopt 
il) An lest 

Md., tor fu 


News Digest 





Dassault Mirage HI fhghter reach 
f Mach | nk flight 
hight | cr SEPR 


Douglas 


Aircraft Co 


Hi} 
i 





Pilot’s Picture Tube Display Test Flown 


By Richard Sweeney 


Los Angeles—Basic contact flying an 
ilog units in Army-Navy Instrument 
ANIP) for integrated cock 
pit development were unveiled here last 


i 
VCC 


Program 


it a symposium sponsored by the 
Douglas Aircraft’s El Se 
Division and Bell Helicopter 


two ecrvice 
gundo 
Corp 
Basic units now 
12V-1 are 
e lat cathode ray 
ymbolic display of attitude, 
§ of grid lines much the 
flying over 


being flown in a 
tube which give 
speed by 
means of a seric 
ime as pilot would sec 
farms with section lines 
¢ Lightweight airborne digital 
puter which takes information 
ensors, sends computed data concern 


com 
from 


ing attitude, rate: 
@ Display generator, link between com 
puter and cathode ray tube which turns 


computer's output into electronic sig 
nals which give pilot his information on 
flat tubs 

lo better test 


imulation of the 


concept of contact 
proposed 
fabricated 
The mov 


imulated 


inalog, a 
ituation been 
ind installed in the T2V-1 
consists of a 
haped light 
vhich is controlled by manual inputs 
from the cockpit 
trace urplane path on a 
parent map of the Southern California 
vea. Pinal configuration of situation 
display will be a cathode ray tube show 
sitomatically ac 


adi play has 


ing clement 
urplane movement of 
This moving clement 
cmi-tran 


ing urpl Ine por ition 


SIMULATION of proposed situation display 


34 


cording to data from which 
in turn will get raw information from 
vailable navigational id md/or met 
tial type table platform 

Flying test bed so far has six flights 
3.6 hr. actual flight operation 
time for the equipment 

In the T2V-1, test display is mount 
ed in front cockpit with cathode ray 
tube shaped to completely fill normal 
Presently, a hood 
precluding 


compute 


totaling 


front windshield area 
front of di play tube 
normal flight operation from front cock- 
pit Rear coc kpit is standard, and James 
Stegman, Douglas project test pilot, acts 
as safety observer while person in front 
fiving under hood using the 
new display 


Pilot Flight 

So far, only one pilot has flown with 
the display tube. All other flights have 
been by engineer personnel 

In addition to large numbers of mili 
tary and industry personnel at the sym 
officials also at 
(ne 


COVCT 


cockpit i 


posium, many airline 
tended the classified 
aim of the meeting was to ap 
prise of what should b« 
able for operational use at the 

of jet transports, so that those 

integrated 


session 
major 
carriers vail 
idvent 
iirline 
wi hing to mcorporate an 
cockpit may make provisions for it in 
their planning 
Information decla 
data gathered in the 
over at the meeting to 
American Airlines 
SAF Ai 


ified and research 
program wa for 
mally turned 
M. G. “Dan” Beard, 
official and 


chairman of the 


front cockpit of T2V-1. 


is installed in 


Branch Aircraft 
Committee 


Transport Activities 
Cockpit Standardization 
The committee aided in preparing the 
tandard for transport cockpit instru 
ment locations which soon will be a 
fully operational part of Civil Air Reg 
lations 

Although the ANIP program is not 
new and all components have been con 
idered at length in the three annua! 
gatherings which preceded this one 
this was the first 
flying hardware existed and was on 
flying status in an aircraft 

Basically, the concept calls for blind 
flight presentation to the pilot on a 
flat, transparent cathode ray tube, of 
1 picture analogous to what he would 
sce while flying contact. Additionally, 
information he formerly had to gather 
a number of dials, and mentally 
before making decisions, is 
presented in already-integrated form 
Coneept went back to basi require 
ments for safe flight, that is—‘‘what 
am I doing, what should I be doing 
what do I do to be doing the right 
thing?”’—and will provide answers to 
these questions which leave a minimum 
integration for the pilot but 
frees him for decisions 


meeting at which 


from 
integrate 


or no 


instead, 


Data Transmission 
In the 12V-1, 


sures and temperature for computation 
and presentation to the pilot for altitude 
ind airspeed information. Stable plat 
form information for attitude is pro 
vided clectro-mechanically by a spher« 
with converging lines painted on it 
and flying dot scanner. Movement of 
the sphere about its axes gives the com 
puter information concerning attitude 
ind movement of the lines to simulate 
flight farm lines is pr 
vided by the display generator 
Presently mounted on the T2V-1 ar 
two movie cameras, one recording for 
movement, the other 
pilot’s shoulder filming the cathode ray 
As flight test progress 
will be operated simultaneously to cor 
what is happening outside th 


sensors pick up pré 


ove! section 


ward over th 


tub camera 
relate 
uirplane with the display showing on 
the tubc 

In addition to integrated information 
being displayed in T2V-1, row of dial 
below cathode ray tube shows basic in 
formation in backup form, 
iltitude, fuel, engine data 

\ttitude information now being pr 


soon 


ir peed 


ented by electro-mechanical unit 
will be supplanted by an all-clectroni 
unit being developed by Kaiser Ele 
tronics 

Kaiser is due to hardware fly 
ing in this portion of program within 


have 


ibout six months 
Bid call for new display generator 
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Because in missiies and jet 


aircraft everything has to work the first time 


EEMCO AC and DCG Motors 


have been chosen tor use in the majority 


Type: C-1874 400 cycle 3 phase AC Motor 
and Clutch. Weight: 4.5 ibs. Voltage: 200 
volts. Output: 650 watts. Intermittent 
duty: 12,000 rpm. Meets Military Speci- 
fication MIL-M-7969A (ASG) 


Type: D-751 DC Motor. Weight: 20 Ibs 
Duty Cycle: 5.2 hp at 2100 rpm (inter- 
mittent) on 26 voits DC; 3.5 hp at 2200 
rpm (continuous) on 26 volts DC 

Meets Military Specification MIL-M-8609. 


Le 0-899 400 cycle 3 phase AC Motor. 
eight: 11.25 ibs. Volts: 200 volts. 

: 2.75 hp continuous output. RPM: 
3140 rpm output at gear box. Pewer 
factor: 83%. Overall efficiency: 76% 
for entire unit. Meets Military Specifica- 
tien MIL-M-7969A (ASG) 


of our latest aerial weapons. 


().. the years the precision, 


ruggedness and reliability of EEMCO 
products has been proven time and 
time again. The consistent, excep- 
tional performance of these low- 
weight, high-output motors, a few of 
which are illustrated, has earned 
EEMCO industry-wide recognition. In 
this highly specialized field, where 
perfection is imperative, the wide- 
spread use of EEMCO motors and of 
EEMCO’s equally reliable actuators is 
eloquent testimony. 


Type: 0-932 DC Motor. Weight: With 
radio noise filter — 13 ibs., without same 
—12.4 tbs. Terminal voltage: 27.5 DC 
lus or minus 1.5 volts. Lead: From 5 
p minimum to 2.6 hp maximum. Speed: 
Continuous at 12,000 rpm, plus or minus 
005%. Speed Control: By frequency 


ae ing control field. Meets 
Military speck MIL-M-8609 (ASG). 


Tye D-638 400 cycle AC Motor. Weight: 
17.5 tbs. Voltage: 200 AC, 20 amps at 
6.5 Duty cycle: 3.0 seconds at 6.5 
hp, 15.0 seconds at 1.5 hp. Maximum 
capacity: 6.5 hp. Continuous rating: 5 
te at 2300 rpm, 15.8 amps, 200 volts 

jeets Military Spec. MIL-M-7969A (ASG). 


: D-B00 400 cycle 3 phase AC Motor. 

it; 8.75 tbs. Voltage: 208 volts 

: 2.5 hp. Continuous Duty; 

ll, rpm; Equi with thermal pro- 

tector, Meets Military Specification 
MIL-M-7969A (ASG) 


Type: 0-927 DC Motor. Weight: 7.25 Ibs 
with 2-circuit noise filter for ungrounded 
systems. Weight of filter: | ib. Terminal 
voltage: 27 volts, 18 amps. Lead: 0.5 hp 
: Continuous at 9900 rpm. Meets 
ilitary Specification Mil -8609 


ELECTRICAL ENGINEERING & MANUFACTURING CORP. 
4612 West Jetterson Boulevard, Los Angeles 16, California — Telephone REpublic 3-015! 
DESIGNERS AND PRODUCERS OF MOTORS, LINEAR AND ROTARY ACTUATORS... EXCLUSIVELY! 





Avco today 


Avco makes the 
“‘business end” 
of the ICBM 


Ad 


ill 


LS.000 1 


inne liicle 
elect 


lized ho 


f this Purse 
t Reprints Departr 


ton Avenue, New Y 


Avco makes things better for America... 


Avco Manufacturing Corporation 
420 Lexington Avenue, New York, N. Y. 





incorpo! itc 
rements than 
hat 
mpute I 


the tub W hile ah 


Dt 

I ! 
ipated that 
which m 


tenden 


} inti 
ind Bel 


( r si unit mountes 
ninimum pilo li oO iulator ts kt. W 
mcept alls for inco le f heli opt 
fine numbers informatior 
e margin fiving 
@* under emerge! ’ 
vork Standb em 


ilso will be providec 


the te I | hardw 


iboratori hicl I) 
gencrator COwet 


USAF Surveys Cost [stimates; 


Stull Further Cutbacks Planned 


By Claude Witze 


Washington—U. S. aircraft ist 
parin ( o survive the 
magnitude 


ctermined 


AVIATION 


\ 


i 








WINGS of Bocing 707 airliners and KC-135 
tankess for Air Force are joined to fuselages on 
production line above. Plane in foreground is 
second production 707, Behind it are KC-135s 
Landing gear units also are attached on this line 


before the jets are moved to final assembly areas 


Tankers are in service with Strategic Air Com 


Boeing 707s 


mand 


Are Assembled 
On Line With 
KC-135 Tankers 





SEALANT is applied to 707 wing interior in 
sealing area (above). Operation turns the 
wing into a leak-proof fuel tank. The plane 
pictured is scheduled to be in commercial 


service by mid-1959 


JOINING line is seen from opposite end 
(left). The second production 707 airplane 
is at far end of the line with KC-135s in 
foreground. Pan American World Airways 
is the customer for this airplane. At left in 
background of picture is final assembly area 
for KC-135s 
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AIR TRANSPORT 
IATA Members May Renew Fare Drive 


York $425 fare 
chind the third 
help offset mounting costs encountered by airlines. posal became bog 


to whetlh 





Miami delegates feel boost in first-class rates may 


Miami Beach—Rene ved drive for Largé uirline expressed concem that onditioned 


first-cla passenger fare increase 1 third-class rate, coupled with a tou vas finally dropped 


gathered momentum last weck among ist fare that would include at least ; ’ 
Passenger Benefit Dispute 


14 


delegates to the International Air ‘Trans some fringe benefits to passenger 
port Assn. trafic conference as_ th might dram a substantial portion of On the issue of passenger benetit 
three-week sessions closed in deadlock first-cla rafhc from North Atlanti large carners again held opposing vu 
the third-class fare issue operations It this gr Up that want to se of the smaller line The lar 
Chief reason for the deadlock wa to introduce a third-class service obvi ompani 
disagreement on how austere the third uusly infenor to tourist service and a passengers 1 
or thrift fare should be Delegate ( ; vice that will be unattractive mum cost of 
wi in full agreement that the low 7) gers who can afford the first Smaller il 
fare should be introduced on North — class fare iS attitud 
Atlantic routes in April, 1958, in ac Smaller airlines « osed thi rol pomt and 


rdance vit the rate tructure li f distincti cn th t 


ed } trathce conteren t ul md pumped hard f 
AW July 2, 195 [ tructure with 
cason, thi n i thrift-fare that includ 
umed | " r the passenge Small urlin 


ce legate a bre ithing \ equcn i hedutl 


ussion ot venefhit fre 
or a tare imecrease wa 
uirline who felt the 
rate must be offset 


if is the only mean 


eping pace with mounting airline 
Thi uy will undoubted] 
_ lution calling for a Te 
e in first-cla rates to accompan\ 
r tourist fare and a still lower 
thrift rate 


Possible Roadblock 


bt existed among a num 


tes that anv move for a 
meet with IPpror il by 
nauti Board Lhe 
ard’s firm position in 

by | S. domesti 
nterim fare imcrease 
likelihood of the 





its equally rm t < . ° an : 
Atlantic frst-cla = Proteus Engine Trouble Found 
New York—Bristol Acroplane Co. is shaving .010 in. off the compressor blades in 
} Britannia’s Proteus 755 engines to fix trouble that caused forced shutdown of two 
tated that extraordinary engines last month during a BOAC proving flight over Florida (AW Oct p. 3% 
t hould be t b Bristol says the incident, unrelated to problems with earlier Proteu 05 engine 
t n fa INCTCAS ind in Britannia, was caused by contraction of the compressor sing Ihe HOA 
IATA members that North Britannia 312 had sought out the meteorological conditions that were associated 
failed to utilize maxi with icing difhiculties of the 102 series in a flight to Miami 
their aircraft Cold rain on the hot outer casing of the compressor in severe turbulence and 
precipitation caused it to contract etting up trction between the wing and the 
| fare increase blades and raising tailpipe temperatures Iwo engines were hut down and the 
more sympatheti sircraft landed at Miami 
! ve Tate Tike Bristol told Aviation Week that performance of the engine will be affected onl 
onhned to a slightly, if at all, by the modification 
not include th 


Company believes it has a permanent solution to the icing problem attributed t 
1 structure, the 


a bend in the cngin intake duct where ice may collect under certain condition 


} T¢ clitic 
idditional 1 nu Announcement of the modification i expected to be mad heortls Coiwil Ac 
rricrs without di 


normal trafic growth 
transatlantic fare 


nautics Administration will not certificate the Britannia until a satisfactory permanent 


fix is made 
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the deadlock and 
umed on Monday 


day however, it wa 


the sessions 
By Wednes 
clear that 
being made and the con- 
Gordon Bain, North 
ident of ile 


hones would con 


re re 
no 
progr Vi 
ference chairman 
vest Airline vice pr 
nnounced that the s« 
the remainder of 
the week to handle other matters but 
that further debate on the thrift issu 
vould be po tponed until the Nov 19 


ession im Pari 


tinue throughout 


Bain empha ized that general igTee 
ment to start the new low fares in 19 
cxisted but that lack of unanimity on 
onditions of service to be pro ided and 
the relation hip of North Atlantic ser 
ce to rvice in other 
tponement He 


Wea ( iused 
thre po 


[hie 


that a bre 


explained 
dec ick d 


lit goth i 


erned have 
ithing pel] in the 
idvisable he 

imvolved im de 
the 


iirline on 


hon I 
adith 


Huse 


of practi il 
ultye termining 


North Atlanti 


( pattern on 


pate 


Sonne 
reach an 
Beach conference 
cftect on banker 

ite the purchase of jet tran port 
ther fleet of new urcraft 
omted that financial circl 


hess to back any industt 


felt the 
iwreement during the 


inability to 
Mi Hithl 


i cle fernmn 


virlinne 
Wha have 


vho under 


plan to 
ind 


The 


that 


Mackey Fills in on 


By Ford Eastman 


Macke 


iuthorization 


Airline wa 
last 
ide air service between Ke 
Miami for the duration of a 
forced National Airlines to 

yperations Sept. 22 
An exemption order was 3 
the ¢ Acronautics Board 
objection of National 
Mackey to provide service between the 
two point the 


Washington 


ranted temporary 


West and 
trike that 
uspend ¢ 
ned bi 
over the 
permitting 


ivil 


because of ‘unique sit 
uation.” 

CAB said that in the past the Board 
has refused to grant applications for 
involving 
to labor dis 


however, that the 


exemption vuthoritv in case 


suspensions of duc 
pute: It said 
tion was unusual 
eCity of Key 
uled air service 
ice by National 
eKey West lics at the far western 
end of an archipelago that is linked by 
an overseas highway that would become 


SCTVICe 

situa 
because 

West sched 


in the- absence of serv 


has no 


inpassibl in the event of hurricanes 


and, therefore, in an emergency its only 
surface transportation could easily fail 
e There is no rail service between Key 
West and Miami 

eCity of Key West | 


needed scheduled air service 


isolated from 
in Miami 


by over 145 miles. 


40 


ha failed to 


requircme nt 


agree on its exact revenue 
in order to expand ser 
itself to funds 


purpo ( 


nd obligate huge for 
re-cquipme nt 
Man 


viewed the 
with 


international airline 


thrift-cla fare 
m and apprehension since 
the rate first proposed in 1956 
I hese questioned the 
cial wisdom of offering 
rate reduction at 
repetith ri 
to 


have 
structure 
} T 
Keptici 
wcecre 
Carricr Commect 


in even further 


1 time when increasing 
trafic wa 
thin 
iwreed at the (¢ 
would be 

hnical and 

conversion to 
rate tructur 


tourist be ginning 


pread revenu 
Most 


mecting 


virline 
that 
required to provide for t 
st studic before any 
the three-level 
considered _ practical Consequently, 
April 1958 Va hosen a 
promise target date for the 
of the far 
Delegates to the 


f¢ rence now 


mines 


ice quate time 


could he 


the com 


introduction 


Miam 


generally feel 


Beach 


that 


con 
in open 
the 
ind that 
nent on the 
brighter 1 t ha ! 
the present meeting 
that the ing-off penod 

ind 


of the xtremust 
than ha 


Miami Beach 


rate ituation has been a ided bi 
postponement yf the ession 
the outlook for 


issu 


qe ct 
ippear 
n tirne 
Phes 
will mollify 


pe nif 


during 
he lhe ve 
ooie 
ind-tak 


nor or 1\ 


ident in 


be r 


National Route 


he Board said, where 
titute tran portation 
refused to alle 
uspension Of air service by an 
uirline. It added that, because of 
the uniquen of the Key West 
tion, the granting of Macke 
tion dor not constitute 
from this policy 


there ire ice 
facili 


tem 


quate ub 
th it ha 


po! ir’ 


late ! 


one 
situa 
ipplic ! 


1 de parture 


National Opposed 
National Airlines opposed the 


ing of the exemption 
that the 
tion is within the 
the U.S. National 
ind the President 

After the exemption order was i 
the CAB, Alexander G. Hardy 
e president, said National still 
the Board 
but the airline will not 
issue mm the face of a 
CAB there would be no 
emptions issued 

l-arhier, CAB denied applications by 
Pan American World Airways 
American Grace Airways to provide 
New York-Miami 
in order to continue 
South America 

Also, last week 
Airlines, 
ipplied to the 


grant 
iuthorit on the 


ground remedy to the 


itua 
sole jurisdiction of 


Mediation Board 


ued bi 
cnior Vi 
contend ction 1S In error 
challenge the 
the 


further ex 


urance by 


) 
ind Pan 
Scry 
ice over the segment 


through service to 


United States Over 
a supplemental carrier, 
Board for 


Cus 
exemption 


National 
ind Miami: 


member of 


authority to 
rut 
Ihe 
the class of air carriers specifically de 
ignated by the Board for the perform 
ince of supplemental air transportation 
in the event of an 
whenever 


ope rate over 
New York 


said it is a 


he twe cri 


sirline 


emergency to scl 


ind wherever the deman 
cxist 


Ihe 


no service 


lirline argued it would provid 
which would be new 
petitive by filling the gap left by Na 
tional. If there ts no present need fo 
USOA'’s service on National's route at 
this critical time, it added, then ther 
is no further need for National's ser 


OT COIN 


Increases Reported 
Airlines o} 


Eastern and Northeast 
ite regular schedules between New York 
Miami Both 
creased load factor 
trike 


reported n 
due to the National 
but neither have increased service 
the route 
National 


pletely 


ind have 


it the present time 

not 

trike im 

between the airlin 

ind the Air Line Agents Assn. It con 

tinued to operate flights between Buf 

fa N. Y., and Washington and on to 

Nliami because of 

ment with Capital Airline 
ngaged im militar 


operation we're 
u pended by the 
ng a labor dispute 


in interchange agree 
Phe airli 
ii cng charter Ii} 
ipplemental 

thi 


carriers ud thei p 
mom travel has dr 
the first 10 day or © 
scheduled 
increased 10 
that they 
much of the 10% increase 
tributed to National's participation in 


the market during the strike 


ric! partich] | 
The ud 
how 


could be at 


did not know 


. . 

Japan Air Lines 

, al . 
Starts Expansion 

lokyo Japan Au 
the first phase of it 
program im earh 
introduction of D« 
lokyvo-San Francisco route 

Delivery of the four DC-7¢ 
in carly 1958 will permit the airline to 
the 
service 


Lines will begin 
long-range 


March with the 
( ervice on it 


cxpall 


on ordet 


mcrease 


pac rh 


frequency of it tran 
from five flights a weck 


to seven and will release present equip 
San 


Janciro 


ment for inauguration of its bran 
cisco-Sao Paulo-Rio de 


next summer 


route 


Lhe program also include the ex 
ion of 


within the 


ten routes to Europe sometime 
three 
iccording to Seijiro Yanagita, president 
of the company. Although a polar rout 
from Tokyo to Amsterdam is 
cluded in the 


once the 


next two or years 


not in 


present plans, yirline 


hopes to begin such a service 


carher phase of its program have been 
implemented, Yanagita said 


he airline has four DC-8 jet tran 
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ms the 


next 10 


ports on order and plans to mer 
number to eight during th« 
years. Yanagita said that 75 of the 
cost of the new equipment will be fi 
nanced through the Export-Import 
Bank 
The Carrict! ha enjoved unusual uc 
domestic routes despite the 
military trafic. How 
competition over th 
ye 1,000 domesti 
experiencing a marked 
iir travel among Jap- 
men and tourists 
throughout th« 
domest 


on its 
fact it Carri no 

r, it has me 
miles of routes 
swing 
urftace to 
HDusine 


vad factor ycal 


rm 75 on the scrvice, 
d during the summer seasons they 
often rise as high as 90%. Yanagita said 


1 net proht of 59> 


the airline earned 


million in 195¢ 

Transpacific service began in Febru 
iry, 1954, after the signing of a bilateral 
greement with the U.S. m 1953. Serv 
inaugurated with two DC-6As 
hased from the Flving ‘Tiger Line 


ne DC-6A purcha ed from Slick 


Ihe planes were converted to 


Wa 


Yanagita says he has no immediate 
ntion of 


n of the exi 


ecking my larg< cak re 
ting U.S. bilateral 
ecment but conceded that he may 
uss the possibility of trafhe nght 
ugh the U.S. at a later time bk 
| he is not interested in Seattle as a 
rt of entry because of the limited 
nnecting business generated through 
there for the Far East. On the other 
hand, he Los Angeles would in 
case the airline trafhy potential if 
used as a port of entry in association 
with San Francisco 
Yanagita said JAI 
ny plans to extend routes into Red 
China 
He emphasized that travel to the 
Communist country is extremely limited 
ind would not justify the cost of such 


rdde d 


is not considering 


in Opt ration 





More Records 
Tu- 104A 


twinjet transport has now smashed all 


Moscow—Russia says _ its 


records for smashing aviation records. 

The Soviet 
latest feat was to carry a 22,050 Ib. pay 
1,000 kilometers over a closed 
and Orsha at 
an average speed of 604.144 mph. This 
1,000-kilometet 


speed records for no load set by Sweden, 


reports say the airliner’s 
load for 


course between Moscow 


is said to exceed the 
for a one-ton load set by the U. S. and 
for two, five and 10-ton loads as well 

Russian officials say that 
the Tu-l104A established 12 world’s rec 
ords during two weeks in Septembe: 
(AW Sept 30 p 33 

This does not include the record for 


altogether 


smashing records 
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Pan American Tests New Insignia 


Dressed-up DC-6 of Pan American World Airways wears a white ball on blue painted tail 


in configuration the airline may adopt fleetwide 


to try it out 


of fuselage has been changed and “World Airways 


Other markings also are different 


Plane was painted with the new insignia 


lettering style of “Pan American” on side 


dropped Nose striping is bluc 


House Group Begins CAB Hearings 


W ashington— \ special Hlouse Com 
Subcommittee last week began 
hearings designed to crack the 
Curtain” it Civil 
Board has lowered on an investigation 
of the controversial North Atlantic 
Great Circle route case 
Rep. Morgan Moulder (D.-Mo 

chairman of the special subcommittee, 
has charged that a staff notice issued 
by the Board detailing the extent to 
which cooperation should be ext nded 
to congressional investigator 


merce 
lron 


claims Acronautics 


and 


with 


in precedent o1 law ind 
refusal permit 
make mvesti 


out basi 
tantamount to a 
the subcommittee to 
gation (AW Oct. 14 p. 4! 

At the beginning of the hearings, 
however, CAB backtracked on om 
point of issu ind reluctant! 
to make available staff memor 

lo have p! nt c and 


iwreed 
nda 
mental 
recommendations of staff members sub 
jected to under 
standing 


publi scrutin m 
ind even ridicule would open 
i serious breach in the admuinistrati 
proc CAB James R 
Durfee testified 

The staff n faced with p 
of such exposure to 


} 
i ition oO madust 


Chairman 


con equ nce 


retreat Db 
taff would 


nputing ma 


quirement, in an al ut fort to co 
operate iat iwsked th > 
to treat the non-pubh taft 
vith the 
that our ciployes deserve an 
need im their work 
Prior to the hearing, CAB Chairman 
James R. Durfee Moulder that 
All but a gmall portion of the volumi 
# the Board are either readil 
will be lable but 
there are established legal and poh 
onsiderations which req c the vith 
holding of the mall pe 
tion ; 
CAB 
the release of mn 
the Board and othe po nimental ce 
partments, Durfee sa 
that uch de 
He added 


mirnittes 
ricctiie 
ind con 


randa une respect 


ficle nce 


wrote 


nous file 


ivailable or made a 


learance f{ 


nun ms Dbetw 


ument 


randa amo oard member i 
them staff if 


member emplo 


ici 

Wnong member ma 

nd kach Board 

nhdential i j | A] j { up 
i 


the 





American announces special deluxe 
service between Chicago and New York 


THE CAPTAIN’S 
FLAGSHIP 


departing at 4 and 5 pm daily 
from both Midway and LaGuardia Airports 


SPECIAL RESERVATIONS PHONE, For prompt response, skillful service call LOngacre 4-5350 

in New York—FRanklin 2-8288 in Chicago—for reservations or information on The Captain's Flagship Flights. 
AIK-CONDITIONED AIRPORT LOUNGES, Only American offers spacious air-conditioned lounges 

in both New York and Chicago— an extra measure of comfort for your travel pleasure. 

RESERVED SEATS. Starting two hours before departure, passengers may reserve 

their seats upon arrival at the airport. 

“CAPTAIN'S TABLE” DINNER. In addition to a choice of beverages, 


the most elegant dinner between New York and Chicago will be 


served enroute. 


The Captain's Flagships, the most luxurious service ever 
offered between America’s two largest cities, 
are available at a $3.00 premium 
. 


each way. Ladies are 


most welcome. 


s AMERICAN 
AIRLINES 


Americas Léading Arline 





‘Elation’ Test Bed Takes Off 


Lockheed “Elation” test bed, taking off from Burbank, Calif.. showed favorable performance characteristics 
Aviation Week staff member (AW Oct. 14, p. 93). The aircraft, a Navy R7V-2 bailed to Lockheed for 
gram, is equipped with four Allison 501-D13 engines and Acroproducts 606 propellers, the same combination destined for the Lock 


heed Electra. Test bed was damaged shortly after program started im a landing at Edwards AFB when the 
extend because of hydraulic failure 


when flown by " 


use ina 1,000 her. test pr 


left landing gear did not 


Structural assembly of first Electra has been completed by Lockheed at Burbank and first fligh 


is scheduled for January. It is scheduled for delivery to Lockheed’s engineering flight department in December 


CAB Orders Probe Into Legality (tie bom 


‘ r » tha 
Of Airlines’ Family Fare PI i 
4 Airlines’ Family Fare Plan od oe 
* " thy 
Washington—Investigation — of T e lawft the light 
( nomi ind legal ispect of airiu hare plan nan i ‘ m othe 
family fare plans which have Cl \t present 


ince 1948 has been order in fares yn eft 
t Civil Acronautx Board through | 
Ih wacr wa issued to determu have cmplo cd} 
hether the reduced family fare pla Vhursda 
discriminator preferential, preju After CAB 
| or otherwise unlawful 


aing wW 


iS imstituted 
ipital Family Plan 
t Airline proposed 

la o Saturd 4 

gy Ay Seer y we. Capital's Reason 


tinh} ( ipital decided te 


t 

the prese fam fi plan « 

ling ft the CAI 

e ln order to generate 
to help 
mn net bk eported tor iv 


i 
t cndin » 


fiset th 


e To aid in the leveling out of trafh 
I t the eck 
itt Ruhlen earlier had I ud the tami 
i Board institut 
investigation to deter 
! fam fu 


TAN 
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congratulates tuo leading compa- 


nies for selecting thein long and 


medium range jets and establishing 
THE JET ERA 


N RANGE BOEING 70Z 
TX DOUGLAS DC8 LONG G Zs 
. >» : a £ 


—) SUD AVIATION 
sas | 








the only one for speed, silence, comfort, economy 


44 








CAB Asked to Suspend 


Cargo Rate Increases AIRLINE OBSERVER 


W ashington— \ > Nan ficials { { ( \ ' Ro 


AW Get 


> Air Transport Assn. will move into its new quarters next week-end in ord 
to bring the entire organization under one root tor the first time since 1949 
ATA is presently housed at four separate locations in the Washington area 
New offices will be located at 1000 Connecticut Ave 


> | 


P Oantas Empire Airways pilots have been denied a pay increase as the 
result of a recent Australian arbitration court decision. About 245 pilots 
struck last April in attempts to get wage increases of as much as $4 122 
annually but returned to work in nine days after agrecing to abide by the 
court's ruling The court's decision termed the increase unjustified and 
mav block other Australian pilots from getting pay hikes lop Qantas 


pilots now carn $7,742 annually 


P Civil Acronautics Administration has postponed the effective date for 
control of all airspace above 24,000 ft. until Dec. 1. Request for the 
delay was made by the Air Force and Navy to provide sufficient time for 
briefing of pilots and distribution of new maps and chart 


P Rolls-Royce will expand its Montreal manufacturing and engine overhaul 
facilities with an additional 27,000 sq. ft. of floor space Phe company 
ilso will establish a part turboprop engine overhaul line in addition to 


existing lines which handle the Nene turbojet and the [34 


> \ 
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Airline Traffic —August 1957 





Revenue Per Cent 
Revenue Passenger Total Revenue to 
Passengers Miles Express Freight Revenue Available 
(000) Ton-Miles Ton-Miles 


DOMESTIC TRUNK 
American 671,913 
Braniff 172,2 
Capital 375,32 
Centinental 62, 
Delta 233, 
Eastern 665, 
National 113, 
Northeast 103, 
Northwest 142, 
Trans World 443, 
United 613, 
Western 132, 


304 
, 875 
154 
,74)1 
, 370 
, 180 
,222 
995 
0,607 
,249 
991 
250 


WOCOKVSAVOwWSS 
BVHONBOESCOCSS 


INTERNATIONAL 
American 13, 
Braniff 4, 
Caribbean Atlantic 20, 
Delta é, 
Eastern 
National 
Northwest 
Pan American 
Alaska 
Atlantic 
Latin American 
Pacific 
Panagra 
Trans World 
United 


LOCAL SERVICE 
Allegheny 
Bonanza 
Central 
Frontier 
Lake Central 
Mohawk 
North Central 
Orark 
Piedmont 
Southern 
Southwest 
Trans-Texas 
West Coast 


—~Wwonc & w @ 


—~— ww 


oe eonvuvonwo-O 


eveoceevrowocewvew 


se NO@Do—-NN UNH @ 
- 


>» wwe wo & 


HAWAIIAN 
Hawalian 
Trans-Pacific 


CARGO LINES 
Aerovias Sud Americana 
Fiying Tiger ,273 
Riddle 
Seaboard & Western 057 
Slick ,852 


HELICOPTER 
Chicago Helicopter 
Los Angeles Airways 
New York Airways 


,110 
, 949 
, 056 


ALASKA 
Alaska Airlines 599 16, 297,193 
Alaska Coastal ,638 j, . 78,547 
Cordova ,295 i 241, 562 
Ellis , 986 , . 52,505 
Pacific Northern 085 , 1, 2,123,081 


*Not available; {Mail transferred in bulk 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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SHORTLINES 





> Trans-Canada 


WCCAI 


Airlines 


v and 
Lockheed Supe! 
flights are in 

CA! ‘ vice ft! 


on with a top 


ort 
rC pol 


wcrc up 
August lotal imterlin 
August was S¢ 


> Airlines Clearing House 


ine transactions 


icted im 
npared with $ 
19S5¢ 


>» Mohawk Airlines set a 
d last month by carrying 
ind filving 

rcer-mile 

4 é r¢ 

Ly >¢ Thi 
) pa 


of the 
dC] te mber 


> Riddle 


' 


Airlines carried 
irgo in September 
Augu t nd 
September, 195¢ 


> Southern Airways flew 
cnge! 042,174 revenue pas 
luring September for a pa 

factor of 45.26‘ 


> Bonanza Air Lines reports it 
total of 134,180 revenue passenger 
ing the 12 months ending Jun 
Ihe airline sa with the exception 
January and February, the system ca 
1 record number of passengers du 
h month of the | 


> Atlanta Airport and Delta 
{ ipital Airline ind Southern Airwa 
dedicated $400.000 pa n 


uurse constructed by the 
used until Atlanta 


facilit vill be 
$8 million terminal is completed 
1960. The | ft. long concourse 
uircraft parking posi 
By: lta four for ¢ 
Southern 


airline 


ipl 
I 


> Northwest Airlines will open a city 
ofice in Madison 
month. The office will 
¢ located in the Park Hotel in down 
town Madi Northwest boarded 
1,826 passengers in Madison during 


1956. an increase of 22.5% over 1955 


ind ticket 


Wisc., late thi 


nd says it expects a 


boardings this veatr 


iwnihcant gain in 
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COCKPIT 


bearl TT ts life aviat 
uphcatio rf 
Aircraft 
pilot have ome m 
mallest hip 

Despite the ext 
deal of muitial re 
vould advocate a 


extt irc not uy 


equip Cl 


tem ciect! 


Another Second Feature 


An devi 
raduall he 


must 


cnew j frat 
I hie will ilse ha 
requirement 

iutomati 


the latest 


pil t 


nstrument is we 
The o 
need for flight 


Oui 


ration il 


penalt 

it another 
in fuel an 
not the 
till a few 


ould m 


Big Request 
\t first 
i king for 
equipped ™ 
hoxe need 
iS a requirem 
these additional unit 
pletel dual jutopilot 
Ihe ilue of an 
ized. The n 
than 


ntrol mays 


peed wil re 
to the flight 
lowing down if om 
illotted pan SO 

econd jutopilot will 
urcraft operating at s¢ 
1 gu it this point I 


I 
be i definite roquircmict 














Designed for a variety of Jet Age 


N OW FLY| N G | military missions, the Lockheed 
. 


JETSTAR is a 4-engine utility jet 
transport that flies 500/550 mph, at 


F N EW | K H F F [) altitudes of 25-to-45,000 feet, 2,000 
statute miles and more. 


Amazingly quiet (due to the aft fuse- 


lage mounting of engine jet pods), the 
we 7S FTA new JETSTAR is an ideal aircraft for 
economical: bomber pilot transition 


¢ in-flight refueling indoctrination ¢ 


bombardier training * ECM training 


a swept-wing “economy size” jet 
that can match the performance of LOCKHEED — 
large jet transports... 


but at a fraction of their costs! 





First flight of the JETSTAR (powered by two 
Bristol Orpheus engines with a total takeoff 
thrust of 10,000 pounds) was made Septem- 
ber 4, at Edwards AFB. A second prototype, 

scheduled for flight early in 1958, will be 
powered by four General Electric J-85 or 
Fairchild J-83 engines 
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orilty cargo/ passenger transporta- 


tion * tow-target aircraft * navigator 
g 


training. 


Like all Lockheed planes, the new 


JETSTAR is easy to maintain and eco- 


And it has the 


nomical to operate 
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qualities 


utilization and long life 


that are more important in military 


aircraft today than ever before. 


Lockheed Aircraft Corporation 
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AVRO CF-105 Arrow, Canada’s newest two-place, twin-engine, long-range interceptor, is shown during rollout. 


CF-105 Displays Advanced Engineering 


By J. S. Butz, Jr. 


Toronto—Avro Cl-105 Arrow has 
mada a contender for 
the top military aircraft of the next sev 
eral year Dh decidedly ad 
vanced delta-wing fighter was rolled out 
of the Malton plant a few days ago and 
flight tests are scheduled to begin be 
fore the end of December 

The Arrow’s weight and gen 
cral design leave little doubt of it per 
formance potential. Important features 
of the version of the CF-105 
mclude 
e Thrust of approximately 60,000 Ib 
with Orenda and 
afterburning 


given ¢ crious 


large, 


pow I 


present 


lroquoi engines 


© Maximum takeoff weight of about 
60.000 Ib 

@ Area-ruled fuselage 

e Very thin cam- 


bered leading edges and blunt trailing 


wing with conical 


edge 


Designed for Altitude 
Ihe Arrow was de pecifically 


is a long-range interceptor which would 
tandards for 
ind maneuverability at 
urcraft 
cifications and becoming a 
fighter are 
powerplant 


igned 


combat ceiling 
iltitude Ihe 
of meeting these spe 
truly out 
rclated 


ct new 
( h mce 
tanding intimately 
to it 


Primary 
effective hig 


pushing 
operation higher 


requirement — for 
h altitude 


is an outstanding thrust-to-weight ratio 
for both aircraft and engine. (Engine 
thrust rather than wing lift is the 
upport of today’s fighters at very high 
iltitudes. Thrust holds them in turn 
and other maneuvers without loss of 
altitude If the engine thrust-to-weight 
ratio 1 existing 


Thain 


in improvement over 
aircraft can usually be 
a similar improvement 
The main burden on the aircraft is that 
it must remain stable and fivable at the 
new altitudes and speed that the im 
proved thrust-weight ratio will allow it 


types the 


built to show 


to reach 

Both the CF-105 Orenda 
powerplants are approximately 
ibout to 


and it 
lroquol 
four vea old 


and each is 


ARROW’S engine air inlets have fixed ramps and wide boundary layer bleeds. Duct operation is kept efficient at supersonic speeds by 
his is an alternate solution to the variable geometry duct. 


bleeding air through perforations on ramps (right photo). 


50 
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AERONAUTICAL ENGINEERING 


Seed 


Jig is part of production tooling used in manufacture of all CF.10 


SECOND flight-test CF-105 is in its mating jig 


In Rollout 


extensive t 
in the U.S 


i pre itinal 





' 


( inada 
their flight testing will be 


mplished rately rather than a 
unit. ‘The Arrow will use J75 engin 
t phase and thi 


wn in a B-47 test 


if hrst rr 


lroquois will be 


bed. 
Iroquois Saves Weight 
he Iroquois has had 


i unning under 





wT 
tud ondition 
d for production im 
Wright The engin 
practice in vil I 
Oduce round 


+500 Ib. of 








the | I —_ 
ul ARROW is a large aircraft. For comparison, B58 
102A is 65 ft. long with a 35-ft. wingspan 


mn 


thrust is in the 
meee Ib 
rity thrust-t 


id the 


Ititude 


im imdication 


heating problem 
Mach md the 
ad vil probabl ib 


il heating rather than 
we! 


limb of the CF-105 


mendou it all weight 
aximum takeoff weight the 
irust-to-weight ratio of 
h us greater than any 
xcept a VIO 
d bred LOWER rear portion of inlet ramps (above 


concemed 


are dumps for some of duct bleed air 
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BALL BEARINGS 


ror GIANT JETS 
OR TINY INSTRUMENTS 


From high-capacity mainshaft turbine bearings 
of special steels and finish, stabilized for high 
temperature operation, down to tiny precision 
instrument bearings of exquisite accuracy —look 
to New Departure as the source you can rely on. 
For New Departure has the experience, the 
equipment and the ability to produce the world’s 
finest ball bearings. 








FRAC- DEC- 
TION IMAL 





Ua 0469 





Turbine bearings with two-piece inner rings 
in bore sizes from 25 to 220 millimeters. Send 
for New Departure catalog ABC. 


Precision instrument bearings in bore sizes 
from “as to % inch. Send for catalog PIB. 


EPARTURE 
DIVISION OF GENERAL/MOTORS, BRISTOL, CONN, 


NOTHING FOLLE 4/48 A BALA 





T. Smye, president of Avro, has stated 
that the Arrow will be able to inter 
cept and destroy aircraft flying at 75,000 
ft. There was no explanation as to 
whether the Arrow would reach this 
iltitude in a zoom climb, or whether 
the Arrow actually had to reach 75,000 
ft. for its missile armament to destroy 
the hostile aircraft, but it does give 
ome indication of the Arrow’s altitude 
capability. 

In the design of the Arrow, the Cana 
dians state that they have tried to make 
the best possible use of their associa- 
tion with two foreign aircraft industries 
They maintain intimate contact with 
British and American work, especially 
with projects that are similar to their 
own. For instance, delta-wing flight 
test and experimental work at Convair 
ind in England have aided Avro ma 
terially. 

J. C. Floyd, Avro vice 
engineering, who has technical responsi- 
bility for the Arrow, is strong in his 
appreciation and praise for the kind of 
issistance Avro has received from 
NACA, the Air Force and the Navy 
» well as some U.S. companies. Other 
\vro officers and Canadian government 
officials took the opportunity of the 
Arrow unveiling to make imilar 
icknowledgements of U.S. help and 
ooperation. 

However, the exchange of informa 
tion is anything but one-sided. Some 
of the most important Canadian con 
tributions so far have been in metal 
lurgy and aircraft and engine structural 
design and fabrication te hnique 


president, 


Aerodynamic Testing 


Aerodynamic development of the 
Arrow design began about four years 
igo. Wind tunnel tests have been con 
ducted at the National Acronautical 
[Establishment in Ottawa, in NACA 
tunnels at Langley Field and Cleveland 
nd at the Comell Acronautical Labo 

tory Thirteen  free-flight rocket 
models have been fired to supplement 
the wind tunnel data went to 
Mach Eleven of the rocket model 
ere launched over Lake Ontario and 
he other two in Virginia All at 

mpted launchin were successful, a 
mall record 

The wing planform re 
il] of thi 
vept delta shape 

also slightl, 
ing edges make the wide 
urfaces along the trailing edge 
effective and reduce wing drag slightly 


“ hic h 


ulting from 
experimentation is a sharply 
with the trailing 

Blunt. trail 
chord control 


we pt 
more 


it very high speed 
Leading edge extensions are 
the outer half of the 


well as the 


use d on 
These 


leading edg« 


emi span 
extensions, a 
of the inboard wing s« 

il camber to help improve lift dis 
tribution and induced drag. Flow con 
ditions at the tips, which a 


tions, have con 


wing 
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eo, 
: mtu VE 
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on 


WIDE CUT in the wing leading edge just inboard of the leading edge extension creates an 


Air moving into the cut is forced straight back over the wing, restrict 
car on the CR-105 wa 


trength 


acrodynamic fence 


ing spanwise flow over the outboard wing sections. Long landing 


a pioneer company in the use of very ligh ten ile 


High pree 


production machining methods had to be developed to use the 


designed and built by Dowty 


around 250.000 psi.) Vannacyuae md new 


inion forgin te 


high 


m production Cal 


trength material 


ARROW has unusual afterbody tairing between afterburner exits to cut base drag. Fairing 


ind some of the after portions of the engines are covered with high temperature materials 


ideal location for auxiliary rocket engine for climb 


«© great that 


and not painted. Fairing would be 


and acceleration, but Avro officials say that performance in these areas is 


this would probably never be considered 
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Eimac GKM2SO00LT Kiystron Meets CAA Civil Tacan Requirements 


Shaped RF Pulse, 30kw Peak 
Power Output for 955-1220 mc 
Air-Navigational Systems 


Now available as a standard Eimac product is the 3KM2500LT (formerly the developmental 
X676) air cooled, three cavity modulating anode amplifier klystron. The 3KM2500LT de 
livers 30 kw peok power output in the 955-1220 mc range with a power gain of 35 db and 
effic mene y of 40 Se . 

A typical air navigation systems requirement is a shaped RF pulse output to elimi 
nate spectrum interference in adjacent channels. The Eimac 3KM2500LT meets the 60 db 
requirement of the CAA's air navigational system without using critically tuned, expensive 
filters in the RF output transmission line. The modulating anode permits pulsing the beam 
current while keeping the accelerating voltage constant. Also, the modulator circuit for this 
application is quite simple. The RF cavities are external to the vacuum system and detach 
able from the klystron. The user may purchase spare tubes without buying additional tuning 
and focusing assemblies 

For the design engineer, the features of the 3KM2500LT simplify circuitry — for the 
equipment operators the 3KM2500LT provides reliable, long-lived performance at mod- 


erate cost. 


Another addition to the incomparable Eimac amplifier klystron 


line is the new 3K2500LX which delivers 1000w/cw 980-1200 mc. 


EITEL-MCCULLOUGH, INC. 


Ss A WN BR UN OO ri A | if oO R WN A 


Etmac First in high power amplifier klystrons 


Typical Pulse Operation 3KM2500LT 


DC Beam Voltage..... Power Output 32 KW 
DC Beam Current... 3.3 Amps Driving Power 3, 10 watts 
Power Input Efficiency 





LARGE WEAPON BAY on the Arrow begins just under the RCAI 


The complete bay is removable to cut rearming time to a mini 


to the landing gear door 


what unstable on a delta 
ved by the leading edge 
tension 
They give the outboard wing s« 
ratio 


fion 
naller thickne 
A ort if 
also used to improve tip conditions 
strong spanwise flow 
Arrow A wide 


wing leading 


acrodynamic wing fence 

illeviating the 
m a wing like the 
notch ha 
edge just 
extension Phi 


W ide 


been cut in the 
inboard of the 
notch 
extend 


leading edge 
ends in a low 
back 


raised an 


ramp which ove! 
wing The 
0 above the wing well back on the 

chord. The air which passes into thi 

notch and up on the move 

traight back over the wing. It 

bines with the spanwise flow and gives 

the flow over the outboard 


1 new direction 


ramp 1 inch 


ramp 
com 
wing sectnion 


Area Rule Discernible 
Ihe Arrow i 


readily 


area-ruled, although it 
discernible as it is on 
ome aircraft Avro worked closely 
with NACA at Langley Field on the 
area distribution for the Arrow. It has 
evidently with a mini 
mum structural penalty as the fu clage 
has relatively traight without a 
pinched waist 

Engine air linlets on the GF-105 
which i 


not as 


been i hieved 


ides 


ippear to have fixed geometry 
mewhat unusual for an aircraft with 
it yp f Mach better. Each 


nlet i ipproximately rectangular 


pec 
| l 


haped and perpendicular to the free 


t ipparentiy fixed, 


ire ted ahead of each inlet 


im il 


I 111 pS 
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roundel and runs aft 


The bay carries air-to-air missiles with internal guidance 


Iher 1 wid 


thre fu 


’ | 
undar hl 


At supersom 
] trong | 
of the 
ing the duct and raise i essur 
hock would trik the 


inlet for 


] 
mict wh 


[his obliqu 
outside lip of th 
of pressure re 
the angle of th 
great enough, ai 
of the inlet, a 


/ 


duct lip nd 
Shock Angle 


The angle of the 
vith Mach 
f the ramp. If the 
hock angle will be 
Mach Man 
raft have variablk | 


* 
r 


ome kind of variable 


number 
num be 


their inlets ma 
ethcien 
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General Electric 
Offers a Complete Line 
of Instruments for 

Business 
Commercial 
Military 


ELECTRICAL QUANTITY 
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Engine Performar 
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Center-of-gravity Systems 
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Stable Platforms 
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A elerometers 


LIQUID QUANTITY 
f 1 Gages 


Indicators 


TEMPERATURE EQUIPMENT 
ery ne ition Systems 
Therm 
Therme ple Harnesses 
There ple Assemblies 
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COMPONENTS 
Position Elements 

Speed Elements 

Servo Motors 


»yro Motors 
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ISLAND OF SAFETY 


e on quality has 


; 


Sufvivai 


made our 


When emergency strikes, s F j 
if it performs as it should equipment standard on military and commercial 
How it performs depends on how it was made aircraft the world over 
how carefully engineered, how well built Air Cruisers also serves industry with light- 
know that specifications weight industrial plastics and radiation shield 

Here too 


is our insistence on 


It's reassuring to 
the most important part of our 


the life raft ng 


for Air Cruisers products, like 
the utmost ir 


or short cuts 


This 


nown all w for nocompromises 
As though our life depended on it! 


nothing that might affect dependability 


CORPORATION 


HIR CRUISERS DIVISION 


BELMAR, NEW JERSEY 
STRIAL PLASTICS 


ON INDI 


ACwKETS © Life RAFTS 





visible in the factory during the 
nveiling of this first aircraft. 
Construction of the Arrow is char 
icterized by a large quantity of metal 
to-metal bonding to reduce the weight 
ind labor involved in riveting, and 
ome other methods of joining metal 
Magnesium as well as aluminum is 
bonded in quantity on the Avro Arrow, 
nd the Canadian Government decided 
to have a formal roll-out of the first 
Arrow and let everyone get a good look 
it the airplane so that they could go 
ibout preparing for the first flight in 
peace. Security regulations had forced 
\vro to do much of this type of work 
n the CF-100 behind screens and at 
night to keep anyone passing down the 
public highways near the plant from 
photographing the plane 
The decision to forego the security 
nconvenience was deemed a wise one 
but the timing of the rollout was quite 
unfortunate. It happened to occur on 
he ime dat that the Russians 
unched their first satellite The 
Arrow was pushed from it place n the 


i 
en in ¢ inada 


NAA to Develop Hi-Temp weldless 


Power Generator System 
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; 





uirborne power-generator 


able of withstanding prolonged 
res of 600 deg. F will be d or welded 
North American Aviation 
ontract which call 
program 
iE hief electrical en 
t the program, with 
electrical project eng 
not aimed at any s] 
igned for the bene 
ind the industr 
ied at the Le 
be monitored 
ce ori ] ibora 
rch and Develo 
Wright Air Develop 
NAA will be responsible 
he development and in 
tem into finished 
f the detail work 


ontractors under it 


Boeing Jet-Thrust Plant 
Ready for Shakedown Test 
Boeing Airplane Co. will begin initial 


ting of its new $300,000 are turni 


Uniform 


r-thrust reverser test 
Wash., this week most critical 
all 
two engine ground Repre ent 
ft. long by 12 ft . ond complete data. 


= ing ring 
will be in the na 


ntation and facility 


coetesess Edgewater Steel Company 


mmercial jetliners P.O. Box 478 + PITTSBURGH 30, PENNA. 
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Use of High Temperature Materials 
In Aircraft Discussed at SAE Meet 


Los Angeles—Some engineering prob 
lems in the application of high tempera 
ture materials to aircraft construction 

outlined at the Society of Auto 
motive Engineers National Aeronauti 
Meeting here by J. W Produ 
tion Design Engineer 
Long Bea h plant 

While the key 
tructural 
weight ratio in the appropriate tempera 


were 


Price, 
Douglas Air raft, 


election of 
trength 


point in 
materials i the 
ture range, load carrying ability is largely 
dependent on configuration of piece 
Producibility therefore has an important 
bearing on the value of structural ma 
terial 

Metal may be strong, light and eco 
nomical but if it can’t be fabricated 
or assembled into a hape that wall carry 
the required loads, it is of no use 
Most of an airframe i 
Thin skins must be sup 
Sandwich 
tiffening 
configurations, but no 
found for 

urtace 
load 


manufacturing skill 


ubject to com 
pre sion load 
ported to prevent buckling 
construction and corrugation 
offer optimum 
satistactory 
fabricating 


means has been 
double-contoured 
Thi idicates dep ndence of 
carrying ability on 


ind tec hnique 


Close Tolerances 
Most of the 


terial in 


high-temperature ma 
heet 
tolerances is a 


urframe 1 
thickne 
bad weight penalties ar 
Standard aluminum sheet tolerances are 

5% De 


above 


Obtaining 
must if 
to be avoided 


( lose 


ign thickne must be 5‘ 


minimum tolerance to insure 
adequate strength. ‘Titanium and stain 
less are fabricated to tolerances of 10‘ 

meaning that design thickne must be 
10° above I ffect 
on an airplane the size of the B-52 i 
to add 5,000 Ib 
factor effect on weight of fuel, engine 
and needed to 


minimum tolerance 
not counting growth 


upporting structure 
carry the heavier skin 
Also critical is the weight increase 
caused by extra joints. High temperature 
made in larger sheets 
problem. On a B-52 
size birtrann thi 
sheet 


if she | vere in 


materials must be 
fo minim thi 
number of 
reduced from 
reased from 120 
im. X 0 in. x 45 in. Tf the 
1O-in ro base, weight 
penalty f ! i heets is about 
$000 Ib nd fe : 96-in. sheets 
is about ¢ 
growth fact 

Other factors affecting sele 
high te mperature material are 
@ Availability 
to consider a material unless it 1 


wing 
0 to 80 


ounting 
tion of 


refuse 
avail 


many COM panies 


able in quantity when a design is being 


60 


formulated. Others keep a forecast ivail 
ibility over five, 10 
period 


curve or 15 year 
choosing materia 
be ready at the start of tabrication 
@ Dependability—sometim 
order of skin stock has been 
crapped because of gall marks, blisters, 
non-uniform heat treat and varying 
thickness. This is not de pe ndability. 

e Cost—present keen competition in 
iviation has made this more important 
than ever. It must include not 
of the material but manufac 


Hard 


Wmicrease ill 


expe ted t 


50 or 60% 


of an 


only 
the price 
turing cost material 
least a 400° 


ind labor 


requir it 
tools, 
to remove the ime volume 
material A 


cutting staink may cost 


powe I 


of material as from a soft 


machine for 


four times as much as one for alumi 


num and be four times slower. Cost 1 
increased by a factor of 16 

© Producibility—characteristics that give 
trength at elevated temperatures also 


make a material difficult to fabricate 


Energy Sources 
Characteristics ind 
riteria for missile auxiliary power unit 
were described by Paul C. Ricks of 
AiResearch. Energy for guidance and 
control of early missiles was usually sup 
plied by hydraulic-pneumatic accumu 
lators where fluid power was required 
ind by batteries where electrical power 
was needed. These were objectionable 
from standpoints of weight and sen 
itivity to changes in environment 
Dynamic, rather than static, battery 
ind acc sources cut weight, 
ind use of a propellant gas turbine as 
system prime mover offers 
power that is practically independent 
of environment 


Kew 


some design 


umulator 


in auxiliary 


rule-of-thumb selection criteria 





Vertol on Oil Rig 


Vertol 44 helicopter lands on 54- by 64-ft. platform by oil rig in the Gulf of Mexico, Heli 
copter flew from Cameron, La. to the Continental Oil Co. offshore rig during a demon- 


stration tour the company is conducting to show the ship's capabilities to the petroleum 


industry 


lour marks the beginning of Vertol’s first major commercial sales campaign 


AVIATION WEEK, October 21, 1957 








can be extracted from experience b« 
cause auxiliary power is such an integral 
part of the missile that it must usually 
be tailor-made. But Ricks noted some 
patterns in the matching of a missil 
ind auxiliary power unit 

© Complex, high-cfhciency turbines can 
be used in units of high power and long 
operating time despite greater weight 
because fuel makes up a larger propor 
tion of total weight, and fucl savings 
due to efficiency more than offset in 
talled unit weight 

¢ Simple turbine of yet greater weight 
vill sometimes be chosen despite | 
fhciency because of cost, ease of servi 
ng, ct 

© Liquid monopropellant turbine 
usually selected for units requiring 
duration of over 60 sec They offer 
| ickaging flexibility and controllabilits 
but have high dead weight 

Solid propellant is better for short 
uration with small powc! iriatiwon 


@ In smaller power sources, the pows 


nit nust be mpictel mtcg ited | 


ingle supplier to keep the aunilias 


powc! yvstem trom bem 
wart of total weight 


Prime mover mponents are usually 


lected after load components hay 
n tentativels lected. Turbine di 
r and shaft speed are determined 
compromise vith performance 
ructural limitation ind reliability 
erformance of the turbine is about 
roportional to its peripheral velocit 
ut must be limited by structural con 
derations to 1,000 to 1,200 ft per s 
Propellant gas turbines used as mi 
ile auxiliary pe r units ordimarils 
have low power output (one to 70 shp.) 
ind very high adiabatic head up to 
700,000 ft. Ib./lb.), producing low 


pecific speeds and efhicienci 


Performance Goals | 
Some performance goals for missile 
1uxiliary power units were mentioned 
by R. D. Boyne of General Electr 
\ircraft Accessory Turbine Department 
@ Specific fuel consumptions should be 
lowered to 6-7 lb./bhp.-hr. In current 
liquid monopropellant unit peciti 
fuel consumption is about 10-12 Ib 
bhp.-hr. In solid propellant units it i 
higher especially wher load varie 
Some progr has been reported using 
hvdrazine but there is still much to be 
a 
e Turbine 
\ p unpt ‘ pe nh 
onsumption. Efficiency must be 
cd agamst manutacturmeg cost 


oducim high 


hott 
indicate that 
i reasonable roal 
explored i the rOcipy@r 


Nn po ition 
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GENERAL LABORATORY ASSOCIATES, INC. 


Norwich p | p New York a 


AIRCRAFT IGNITION AND ELECTRONIC EQUIPMENT 


WEST COAST SALES & SERVICE, 4113 W. Olive Ave., Burbank, Calif, Victoria 9-4290 
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Westinghouse All-Weather System Guides 


Take advantage of Westinghouse ability to develop, 
engineer and produce complete electronic systems 
for America’s defense. Westinghouse Electric 
Corporation, Air Arm Division, P.O. Box 746, 


In any weather, day or night, USAF’s BOMARC, 
operating at supersonic speeds and extreme alti- 
tudes, is guided to the target by its Westinghouse 


ground control and target seeker systems. 
}-.91058 


Baltimore, Md. 




















Deadly BOMARC 


you CAN BE SURE...1F iTS 


Westinghouse W2 


IM-99 BOMARC, long range, inter 
ceptor missile, designed and built by 
Boeing Airplane Company 








Whatever the direction of 
| your missile and aircraft 
system requirements 


think FIRST 


bore 
So 
~ 


@ Are you taking full advantage of the System Con- 
cept? Cornelius has the experience, facilities and 
ability to design and manufacture your complete 
pneumatic, cryogenic, or hydraulic systems. 

Take advantage of Cornelius experience as one 
of the pioneers of the “Packaged” System Concept. 
A Cornelius Sales Engineer is ready to discuss your 
requirements. For specific information and latest 
catalog, write today. 


ge 


550 39th AVENUE N. E. * MINNEAPOLIS 21, MINNESOTA 


MANUFACTURERS OF 


+ “packaged” systems * airborne air compressors + hydraulic motors * hydraulic pumps 
* pressure regulators * motor pump assemblies + relief valves * pressure switches 
+ check valves + anti-gravity valves + electric motors * chemical driers 
* pressure tanks + moisture separator assemblies = + brake valves + ground support compressors 





which shows promise of bringing mono 
propellant specific fuel consumption 
down to 5 tb./bhp.-hr. Valving, de 
velopment financing and _ production 
cost are problems facing the reciprocat 
ing monopropellant prime mover 
Boyne also discussed the problem of 
financing these and other dev lopm« nt 
If accessory unit performance 1s t 
match that of the main engine, it mu 


have a longer lead time, he said. While 


having all the problems and limitation 


; 


of any other powerplant, the auxiliarn 
power unit does not receive the ear 
nsideration given to the main engin 
Missile program schedules are usual) 
tight bv the time the accessory mak 
illed in. Earlier attention from thi 
rime contractor and procuring agen 
more parameter trade betwee! 

siliary power unit and system load 
Bovine uggested that a single mil 
gency be set up to father missil 
iuxiliars power unit technolog \ 
military agency administering a Phase | 
mtract could profitably re ‘ 
manufacturers the feasibility versus time 


ile of the essory power system 


} 
ith 


New System Improves 
Shock Wave Pictures 
\ multiple-sou hheren svstem 
that permut he tograph to be taken in 
pre-determined plan 
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ode} In th more usual 


hlieren svstem, stration 


tunnel 
problem 

funct ) } 
vidth, and spacing and designing for 
observation of a six-second light d 
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Vought 
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The aero engineer who 
checked out pilots for missiles 


During development of Vought’s Regulus I// 
missile, electronics engineers and aecrodynamicists 
worked side by side. Between them was a “gray 
area’’ where the two fields seemed fused. Midway 
in the gray area was the realm of Jack Grimes 

Jack was the acrodynamicist responsible for 
Regulus II's control and stability. He first defined 
what the autopilot should do. Then he made sure 
that his specs were fulfilled. Jack’s was an area 
that demanded new approaches and advance 
answers. And with Vought’s big battery of analog 
computers, Jack could get them fast 

He could call up enough computers, for example, 
to “launch” the paper missile to discover elec 
tronically its best launch angle and rail length. In 
another use, computers checked out Regulus II's 
behavior in jet streams and other atmospheric 
phenomena. And, finally, to compare actual control 
and stabilization response with his original require 
ments, Jack had simply to hook computers to the 
missile’s autopilot 

By this time, Regulus // was ready for flight 
test. Like Vought’s Regulus /, the test version of 
the new missile was recoverable, obedient to the 
landing guidance commands of a chase pilot. And 


even here, analog computers helped smooth the way 

Analog men helped Jack pecialists build a 
flight simulator. It included the airborne control 
panel that would be used to land the new missile 
And it traced with a stylus the course of each mock 
flight from approach to touchdown. Here, pilot 
warmed up in advance for Regulus // uper-hot 
landing They established new ipproa he and 
emergency procedures. They even experienced head 
winds, cross winds and violent gusts, fed into ther 
flight through analog computer 

This rounded out Jack electron hakedown 
Using Vought’s wealth of computers in imaginative 
applications, he had pretested hi ystems from 
launching through landing 

The very first test vehicle showed the result: 
rehearsals. It flew and came home six time: 


of 


Research, design and test facilities at Chance Vought 
allow the engineer to do a thorough job in advanced 
problem areas...assure high reliability in Vought 


develope d weapots. 
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om FLY WEATHER-WISE— (mesu)- 


These weather items prepared in consultation with the United States Weather Bureau 


THUND 


40,000 FT 


—_ ke most flyers avoid thunderstorms 
either visually or with radar, the 

only ume they usually have to be 

reckoned with is near airport during 

take-offs or landings. Diagram at , Direction of 

right indicates hazardous features of Storm Movement 


a mature thunderstorm 


Nouce che wedge of rain-cooled air that ak. 


pushes along the ground ahead of ts , tn 


the storm. Ic 1s this rush of aur that 

creates the greatest hazard to planes 

OUTWARD FLOW 
OF COLD AIR 


na ; 4 THAT PRECEDES 
momentarily and sudden drop in x) RAIN 


maneuvering in the vicinity. Very 


sudden wind-shifts may destroy lift 


temperature can adversely affect engine 
performance. Cold downdrafts 

precede and accompany heavy “K 
rain and are usually followed 


by updrafts in rear poruon of storm 


Maximum turbulence occurs in region 

of heavy rain where downdraft is closest ; 

to updraft. It is encountered between Width up to 6 Miles 
12,000 and 20,000 ft. Maximum hail 
occurs between 10,000 and 15,000 ft., If forced to fly through storm take lrafts Slow down to safe S} eed, but 
sometimes in clear air pust Outside cloud, following precautions: Prepare engine lon'’t lower flaps to accomplish this 
de-icing equipment and instruments Don't try to adjust throttle for every 
for changing conditions. Avoid turns hange in airsy eed indicator which ts 
ind other maneuvers after penetration iffected by brief pressure changes 


Avoid over-controlling, ride with the ind rain 
FORECAST: 
Top Flight Performance with 


Mobilgas Aircraft and Mobiloil Aero! 





For top power unsurpassed protection rely on Mobilgas Aircraft 
and Mobuiloil Aero. This famous fuel and quality lubricant have been 
designed to assure immediate throttle response and dependable per 


formance under all weather conditions. Fly safely! Fly wath Mobil! 


SOCONY MOBIL OIL COMPANY,INC., and Afhlates: MAGNOLIA PRTROLE 


GUNERAL PRTROLEUM CORFE Mon PRSEA 


Leader in lubrication for 91 years 

















Hypersonic Tunnels Yield Practical Data 


By Robert H. Cushman 
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AIR entering hypersonic tunnel, left, is cither heated in the convection heater and admitted 19 
into leg #1, or further heated in tower heater and admitted into leg #2 iY = 
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Put These FACTORY Facilities to Work 

for You...When the Next Overhaul 
Time Rolls 'Round 
{ 


Factory re-manufacture as conducted at Continental Motors differs 
in vital respects from even the most thorough overhaul! obtainable 
in the field. That is because neither the experience of Continental 
production personnel, nor the precision machinery implementing 
that experience, can be matched outside the Continental plant 
Every re-manufactured Continental engine is delivered fully run-in 
ready for use in normal flight without further run-in or slow time 
Rigid quality contro! applies throughout re-manufacture exactly as it 
does to original production .. . WITH YOUR FACTORY RE-MANU 
FACTURED CONTINENTAL, YOU RECEIVE NEW LOG BOOK, START- 
ING AT ZERO HOURS IN ACCORDANCE 
WITH CIVIL AIR REGULATION 43-24, 
COVERING SPECIFICATIONS FOR RE- When buying a utility 
BUILT ENGINES. plane, choose one 
ALL CONTINENTAL AIRCRAFT ENGINE MODELS ARE with all the plus 
AVAILABLE AS FACTORY RE-MANUFACTURED ENGINES values that have 
made Continental 
pilots’ 
first choice. 





AIRCRAFT ENGINE Division 
MUSKEGON «© MICHIGAN 











ICKERS. 


Airborne Variable Displacement 


Piston Ty pe Pumps 


A NEW LINE of Vickers Variable Displacement Piston Type Pumps 
is now available for aircraft applications at 1000 psi pressure. These 
new pumps have the same exceptionally high overall efliciency as well 
as the many other performance advantages demonstrated by the 

3000 psi Vickers pump series throughout millions of hours of dependable 
airborne service. Flow characteristics and maximum recommended 
speeds are also the same for both series. 

An important feature of the 4000 psi series is a CONTAMINANT- 
TOLERANT DESIGN enabling successful operations in hydraulic 
fluids and engine lubricating oils with particle sizes up to 40 microns. 

Operation of airborne hydraulic systems at 4000 psi is finding 
increasing favor because it means smaller actuators and less fluid in the 
system... resulting in an overall weight and space advantage. 

Vickers 4000 psi hydraulic motors and fixed displacement pumps 
will also be available. For further information about 4000 psi 
pumps and motors, please write for Bulletin A-5219 or get in touch with 
the nearest Aero Hydraulics Division office listed below, 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 





Acro Hydraulics Division e Engineering, Sales and Service Offices: 
ADMINISTRATIVE and ENGINERRING CENTER TORRANCE, CALIFORNIA « 3201 Lomita Boulevard 


Department 1462 «¢ Detroit 32, Michigan P.O. Box 2008 « Torrance, California 


dere Hydraulics Division District Sales and Service Offices «+ Albertson, Long Island, N. Y.. 882 Willie Ave. 
Arlington, Tessas, P.O. Box 213 + Seattle 4, Washington, 623 8th Ave. South « Washington 5, D.C., 624-7 Wyatt Bldg. 
Additional Service facilities at: Miami Springs, Fla., 641 De Soto Drive 


TELEGRAMS: Vickers WU Detroit, TELETYP! ROY" 1149-—CABLE. Videt 
OVERSEAS REPRESENTATIVE: The Sperry Ciyroscope Co., Ltd.—tireat West Road, Brentford, Midds., England 
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Sperry Products, Inc., Danbur 
Conn., reports that new knowledge of 
the fatigue trengths of materials 1 
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To protect sensitive electronic 
equipment in jet aircraft against 
landing shocks, while maintain 


ing n-flight vibration olation 
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the curves of Fig. |, plotted 
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715 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 
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Bendix Red Bank offers 


COMPLETE 
DC GENERATOR COVERAGE 
FOR BUSINESS 
AND EXECUTIVE AIRCRAFT 


Regardless of the size of your airplane, Bendix Red Bank 
has a DC generator specifically designed to meet your 
needs, plus the necessary regulating and control equip- 
ment. You can count on these generators for lone life, 
extreme dependability, and maximum performance 
Equally important, Bendix Red Bank DC Generators 
are backed by a network of qualified distributors and 
service repair stations throughout the U.S., Canada, 
and Alaska—with factory-trained expert 
to ° ve ou 
bor comple te details on a 1 generator to mect pour 
*xact needs, write, wire, or phone RED BANK DIVISION, 


BENDIX AVIATION CORPORATION, EATONTOWN, NEW JERSEY. 


West past sles and Service: 117 E. Providencia Ave., Burbank, Calif 
Canadian Distributor, Aviation Electric, ld., P.O. Box 6102, Montreal, Que 


Export Sales & Service: Bendix international, 205 E. 42nd St, New York | N.Y 


FIND THE ANSWER 
TO YOUR NEEDS HERE 


AIRCRAFT 
MAKE AND 
MODEL 


Aero Commander 


680 


Beech AAS (YT-34 
H-35 Bonanza 

D-18S & £, 18S super 

8 twin 


50, 50B & 50C 


0-50 

E-50 

G-35 

Cessna 180 
182 

190 

305A 486 

310 

$21 

620 

Convair 240, 340 
44( 

Curtiss C-46 


de Havilland Beaver DHC-2 

Otter DHC.3 

Dougla DC 3 
DC 


ot 


Fairchild C-82 


Grummond Widgeon G-44 
G-73 


Lockheed Constellation 
Lodestar 

Learstar 

Ventura 

Super Ventura 


PA-18-150 
PA-23, PA-24 
PA 2? 150 
400. 50 

pper, Sea Bird 


ENGINE APPLICABLE 

MAKE AND BENDIX DC 

MODEL GENERATOR 
TYPE 


Lyco GO0-435-C2 30824 
GO-480-DI1A 30824 
GO-480-D1C 30B24 
GO-480-C1B6 30B 24 

GSO0-480-AlA-6 30833, 30824 


£225-8 30824 
0-470-G 30E 22 


R985 ANS 
ANI4B & BS 30E16, 30601 

GO-435-C2 
C206, or C2B 30833, 30824 

GO-480-F6, FLA6 
C2C6 of C206 30833, 30824 
GO-480 30833, 30824 
GSO-480 30833, 30824 
E-225-8 30824 


0-470-A or K 30 22 
0470-1 30E 22 
w-670-23 30E 01 
0-470-11 of 15 30824 
0-470-B or M 30E 22 
0-470-2 30824 
GSO0-526-A 30833, 30£22-2 


R-2800-CA-15-18 
CB16.17 306 02 
R-2800-CB-17 30E 02 


Paw R- 2800-43 OE 02 


Paw R 985-AN6B 30E 16 
R-1340-S1H1-G 30 16 

Paw R- 1830-92 OE 16 
- ‘ WOE 20-11 

P&W_ R-1830-75 & 94 40607-11 
R-2800-CB-16, -17 30E 02 

wr 3350 30E02 
Paw R- 2800-85 3OE 02 
Ranger 6-440-C' 30€01 
PaW R.1340-S 30E01, 30616 
wr 35 30E 02 
. . , 30E 07-11 
P&W_ . R-1830-75 or 94 306 20-11 
P & W R-2800-83-AM-10 30£. 02 
R- 2800-83 or CB-16 30E 02 
P&W R 2800-CA-3-,15-18 30E02 
R-2800-CB-16 SOE 02 

R-2800-43, or CB-16 OE 02 
)-320 30£ 22 

0-360 30 22 

0-320 30622 

0-470-) 30£22 

0-470-) WE 22 


Dart 510 





BENDIX RED BANK DC GENERATOR 
PERFORMANCE DATA 


TYPE NO 


30B24 
30B33 
30£01 
30E 02 
30E07-11 
OE LE 
WE 20-11 
30E.22 
30E 22-2 


NOMINAL RATING APPROX 
SPEED RANGE—RPM wT. LBS 


4000 — 8000 14 
4700 — 8000 
2200 — 4500 
3450 — 8500 
3000 — 8000 
2500 — 4500 
4000 — 8000 
4000 — 8000 


Same as 30622 Except Clockwise Rotation 


Red Bank Division Send” 











MAGNETIC FIELD 
ELEMENTS — 


HIGH 
VOLTAGE 
SOURCE 


FIRST NACA study model of an ionic propulsion unit drives a small turbine (right) to show it is producing thrust (about 174,200 Ib 


Unit is operating inside an evacuated bell jar. Schematic of its operation is shown at left 


How NACA Views Future for Propulsion 


By J. S. Butz, Jr. 
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¢ Atomic powerplants for aircrafi INSUFFICIENT LIFT 
© Turbojet noise 


Mach 4 Turbojet 
NACA believes that the speed cap Weare CORRIDOR OF | ORBITAL SPEED 
‘ CONTINUOUS 
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lhis Mach 4 engine will differ sig 
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variable poco 

cth ICT cr it whole Opel 
NACA estimates that aircraft will have to stay in the continuous flight corridor (above 
in be to be aerodynamically and economically efficient. Flight above the corride requires very 


Structural cooling problems are too prominent below the corridor 


in large engines and wings 
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by General Logistics ...a Division 


of Aeroquip Cc or poration 


This giant web cargo net (15’ x 20’) is designed and fabricated by 
General Logistics to meet a specialized cargo tie down requirement. 
Inset shows similar net used in airline cargo operation. Typical loading 
requirements met by General Logistics web cargo control nets and hardware 
range from 200 Ibs. to 20,000 Ib. load. General Logistics is also the largest 
supplier to the aircraft industry of economical nylon and Manila 
rope cargo nets and related hardware. 


CONVERSION EQUIPMENT... Aero- 
quip track and track fittings are 
in use on the world’s leading air- 
lines... providing fast, easy pas- 
senger to cargo conversion and 
simplified load variation to con- 
form to load versus passenger 
density requirements. 


CORPORATION 





oP eee eee eee eee eee ee | 


GENERAL LOGISTICS, 4 Division of Aeroquip Corporation, Aircraft Section 


990 South Fair Oaks Avenue, Pasadena, California 


["] Details of G. L. cargo control nets and hardware 


Please send me 
[ ] Details of G. L. Conversion equipment [] Contplete new G. L. catalog 


Name Position 
Company 
City Zone 
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the air intake system, drag duc ul 
spilling out of the inlet, and imprope: 
expansion in the exhaust nozzle. ‘Thes 
effects can be minimized at all speeds 
with variable geometry systems 

I'he compressor section will hav 
perhaps three rotating stages compared 
to 12 or 15 for some of today’s engine 
Ram compression in the inlet will be 
so high that a small pressure rise across 
the compressor will be sufficient 
Transonic design principles have been 
clarified and have improved the com 
pressor efficiency in this range. Com 
pressor blades will have to be made of 
high temperature material similar to the 
turbine blades 

Combustion chambers and after 
burners will be much shorter than 
present ones. Improvements in fuel 
as well as combustion chamber design 
make this possible 


Hypersonic Propulsion 
NACA also is studying hyperson: 


propulsion, which involves systems fo: 
delivering continuous power to vehick 
at speeds above Mach 5 

In broad terms the NACA sees. such 
vehicles traveling in the continuou 
flight corridor illustrated on page 
This corridor is the region in which 
very high speed, very high altitude 
flight is considered acrodynamicall 
ind cconomically fc isible Vlight inl 
the area above the corridor requir 
greater wing area, structural weiglit 


ind larger engines lowering the vehi 
cle’s range markedly. Below the corri 
dor structural soundness of the aircraft 
would be jeopardized by acrodynami 
heating 

Ihe only air breathing engine pr 
ently considered for use at hypersoni 
peeds is the ramjet. The NACA 
tudving its behavior from 2,700 t 
4,600 mph. ‘Two problems are pai 
mount in this study. One is the cool 
lig 


of engine parts ind other is con 
} 


version of the energy released 
burning fuel into useful thrust 


Ramjet Cooling 


Cooling problem is illustrated b 
onditions in the ramjet at a forward 
peed of 3-4,000 mph. ‘Temperature im 
the combustion chamber 1} ibout 
5.000F which is above the melting 
point of most of today’s metals. NACA 
studies of cooling these internal part 
how that the best way is to use fuel 
ind then burn it in the combustor 

The other problem of producing 
thrust from the burning fuel grows mor 
complicated as velocity increases. Bc 
low Mach 2 thrust in a jet engine 
generated by increasing the tempera 
ture and consequently the velocity of 
the air passing through the engin 
NACA estimates that at a flight speed 
of 6,300 mph. the temperature rise 
that the fuel can impart to the air will 
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DOING JOBS EVERY ETALS ALONE CAN'T DO 


WHEN A. 
SAN DWIiICE 
NEEDS 
GRIisSs'Tit.=E 





You can depend upon versatile 
NARMCO FORMULA PUTTIES 





In designing access doors for landing geal} pod or 
the mammoth C-133 Military Transport, Douglas Air 
craft Company 's Long Beach Division engineers faced 
a familiar structures problem how best to attach 
critical fixtures to a sandwich component at points of 
high stress concentration 

To anchor hinges to the severely contoured door 
required 40 through-sandwich attachments; the loch 
ing mechanism required 20 blind attachment 
and, in each case, it was essential that stre be 
dispersed into the surrounding core. A laminated fiber 
glass cross-stiffener also required a medium to disperse 
loads into the core 

The design solution? Easy-to-handle, room te mper 

ature setting Narmco Formula Puttis Hinges are 
secured by nut and bolt attachments through plugs cast 
of Narmco putty which, in shear tests, outlasted the 
sandwich structure itself! Locking mechanisms are 
secured by Shur-Loks anchored in Narmco Formula 
Putty and cross-stiffeners are securely attached to the 
core with these same high performance putties 
In fact, every through sandwit h icce door attac h 
ment on the C-133 utilizes strong, dependable Narmeo 
Formula Putties! 
Facing a sandwich attachment problem? Let 
Douglos C-133 Military Transport, the U, S. Air Force ? Narmco Rete Putties help point the way to an 


100,000 pound payload leviathan of the skies economical performance-test« d solution 


STIFFENING CHANNEL TO CORE ATTACHMENT 


CONOLON I 
—eee ierenroa Fact 
TYPICAL THROUGH ATTACHMENT a ||| ill | i} 
ose cme LANDING GEAR POD ACCESS DOOR, C-133 mest y 


beltht’ 
— 


LAMinATIO CONDLON HI -— — NAEMCO (ORMULA NITE 
a — STIPPERUNG CHarentt SEALING PUTTY 
(ADHESIVE NARMTAPE 102-45) TYPICAL BLIND ATTACHMENT 
(PR) ME AETLOOND 
2105.30) 


sanowicn COM 


%” Steet NUTS 
CONOLON NAPMCO FORMULA DIE 
CxTERIOR SANDWICH FACE rurty 


SANDWICH CONE Aluminium CORE 
%" COUNTERSUNE MARMCO FORMULA 3119 COMOLON $01 ExTenoR 


SCetw & wasnen eur SANDWICH PACE Steet sour 
(SAME PRIME & ADHESIVE) 


Write today for specific performance and fabr 


data on NARMCO FORMULA PUTTIES. Narme 


‘A nical field representatives throughout the United States 
ond Canada can assist in solving your structural des 


problems quickly, efficiently, economically 


eatti« / 


j 


NARMCO RESINS & COATINGS CO., Dept. $8, 600 Victoria Street, Costa Mesa, California, 


f 
Wa y 





THE BIG 


The Auto-Lite engineers shown here are checking 
the thermal characteristics of dozens of different 
kinds of insulation materials. You can be sure that, 
no matter what the results, they won’t be satisfied. 
They'll go right on looking for other materials that 








can resist even more heat. 


In keeping with the times, Fahrenheit is a mighty 
important word at Auto-Lite. The Big F° gets top 
priority in the search for better insulation materials. 


Hundreds of different wire insulation materials are 
being tested here by the finest trained personnel 
using the most modern research techniques and 
equipment. Out of these tests comes a wealth of 
knowledge important to all customers served by 
Auto-Lite. 


No matter what you need—whether it be high 
temperature aircraft wire or cable, magnet wire or 
wire for electronic and electrical applications—why 
not tell us your insulation problem and let us help 
you in reaching a solution... 


AUTO-LITE. 


(1, 1b, 


. 


iF 4 y 


THE ELECTRIC AUTO-LITE COMPANY e¢ Port Huron, Michigan e¢ Hazleton, Pennsylvania 








Atomic power in Caesar’s day? 


Certainly! 


It was there, in the ground, in the air and water. It 
always had 
today than there were when Rome ruled the world. 

.. knowledge of how 


been. There are no more “raw materials” 
The only thing new is knowledge 
to get at and rearrange raw materials. Every invention 


of modern times was “available” to Rameses, Caesar, 
Charlemagne 

In this sense, then, we have available today in existing 
make our lives 


need only 


raw materials the inventions that can 
longer, happier, and inconceivably easier. We 
knowledge to bring them into reality. 

Could there possibly be a better argument for the 
strengthening of our sources of knowledge—our colleges 
and universities? Can we possibly deny that the welfare, 
progress —indeed the very fate 


on the quality of knowledge generated and transmitted 


of our nation depends 


by these institutions of higher learning? 

It is almost unbelievable that a society such as ours, 
which has profited so vastly from an accelerated accumu- 
lation of knowledge, should allow anything to threaten 
the wellsprings of our learning. 





Yet this is the case 

The crisis that confronts our colleges today threatens 
to weaken seriously their ability to produce the kind of 
graduates who can assimilate and carry forward our 
rich heritage of learning. 

The crisis is composed of several elements: a salary 
scale that 
mind most qualified to teach; overcrowded ciassrooms; 


is driving away from teaching the kind of 


and a mounting pressure for enrollment that will double 
by 1967 

In a very real sense our personal and national progress 
depends on our colleges. They must have our aid. 
Help 
The 


Help the colleges or universities of your choice 
them plan for faculties 
returns will be greater than you think. 


stronger and expansion. 





If you want to know what the college 
crisis means to you, write for a free book MIGHER EDUCATION 
let to: HIGHER EDUCATION, Box 346, 
Times Square Station, New York 36, 


New York 


“eer iT emionT 











Sponsored as a public service, in cooperation with the Council for Financial Aid to Education 








ae. 


* Over 6,500 Airports Listed by State 

* Principal Airports Located on State Maps 

* Airport Chart Locations Given 

* Runway Lengths; Surface; Directions, Condition 
* Approach Obstructions 

* Lighting; Field Markings 

* Control Tower Frequencies 

* Omni, Low Frequency, Homing, etc. Frequencies 
* Ground Transportation Services 

* Restaurant and Recreational Facilities 

* Recommended Motels/Hotels, Rates, etc. 

* Fuel, Maintenance, Storage Services 

* Weather Station Phone Numbers 

* CAA Information Station Phone Numbers 

* U.S. and Foreign Entry, Exit Requirements 

* ADIZ Map 

* Equipment Illustrations; Buying Specifications 


GET AVIATION’S MOST USEFUL 
CROSS-COUNTRY FLYING GUIDE. 
LAST YEAR MANY ORDERS WERE 
UNFILLED DUE TO EBARLY “SELL 

OUT". MAIL COUPON NOW! 


00 


THe naTiOnar aAuTHO 
» me 


publishes by 
a MeGrew-Hi Pub. eso” 380 West ina Brest New Vore “ey. 


AIRPORT AND BUSINESS FLYING DIRECTORY 
330 West 42nd Street, New York 36. N.Y 


Please send post-paid my copy of the AIRPORT AND BUSINESS 
FLYING DIRECTORY to the following addrews 


Nome, 
Address 
City 
Company 


Aviation interest 


Bill Company Check enclosed $5.00 enclosed 
Aw 





A CWT Diploma 


jor the DC-8 


Cruising at 580 mph, 35,000 to 40,000 feet in the stratosphere, the 


Douglas DC-8 will cross continents and oceans in approximately 
half the time previously needed. More than one hundred of these 
jet airliners are already on order, leading the way to a new age 


of commercial air travel. 


During the past five years the CWT —the Southern California 
Cooperative Wind Tunnel — has performed many tests of the DC-8, 
totaling now some 1600 hours of tunnel time. CWT facilities and 
experience have made important contributions to the design and 


development of this new jet transport 


The CWT has been responsible for testing many of the nation’s 
most important aircraft and missiles, It serves not only its five 
owner companies, but other leading aircraft firms and government 


agencies 


If you would like more information regarding 
the CWT’S facilities, or information regarding employment, 


please write us 


SOUTHERN Operated by the 

CALIFORNIA California Institute of 
faelelsa 2: Sas: Technology. Owned 
WIND by Convair, Douglas, 
TUNNEL lockheed, McDonnell 


and North American. 
Raymond Ave meh telsi dale) re lihi-laalls 





be zero. However, this does not mean 
that the engine can no longer produc 
thrust 

At a flight speed of 6,300 mph. all 
of the air entering the combustion 
chamber has been heated to its dissocia 
tion temperature. The energy released 
by the burning fuel is all consumed in 
the dissociation process, which split 
the bonds holding the atoms of the vari 
ous gas molecules together. The only 
wav to recover the fuel energ 
sumed by dissociation and make it pr 
duce usable thrust is to have the atom 
recombine into their molecules within 
the engine. Recombination takes place 
when the air is expanded and its tem 
perature lowered 


Nozzle Geometry 


I'he proper length and geometry for 
1 nozzle with maximum recombination 
benefits are being studied by the NACA 
Dissociation losses begin to be a 
major consideration in ramjet and turbo 
jct design just above Mach 2. They can 
umount to a 50% loss in thrust at about 
5.000 mph 
lonic propulsion studies which have 
recently been initiated by the NACA 
intended for use on vehicles which 
reached orbital velocit: The 
Le ww-thrust engine which might 
have use on long voyages into space be 
use of their very low fuel consump 
tion Prima drawback ir hear 
weight and need. for electri power 
(heir operating eycle consists of 
triking an clectric arc m a ga Ihe 
ionizes the gas and these charged 
particles are accelerated by a magneti 
field producing a thrust Lhe thrust of 
feasible unit would probably be ver 
mall. However, its specific impulse 
would be very high and its fuel con 
umption low. ‘The electricity require: 
by the ionic rocket for space travel 
would probably be produced by a unit 
using atomic or solar power 


Weight Problem 


Ihe ionic rocket could po sibly be 
ome attractive for space travel when 
its total motor weight approached the 
total motor weight for a chemical rocket 

other competitive powerplant If 
this is achieved, a great advantage would 
lic with the ionic rocket because most 
4 its motor weight is heavy electrical 
machinery in contrast to the great 
propellant weight of a chemical rocket 
If many flights were to be made with 
the space vehicle the fuel resupply 
pioblem of the ionic rocket would be 
practically nil With the chemical 
rocket however it would be tremendou 

The verv low thrust of the ioni 
engines is a serious disadvantage and 
would have to be weighed against the 
refucling and other benefits. Low thrust 
greatly increases travel times in spacc 
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STRETCHING 
the AIRCRAFT DOLLAR 


It took Man over 4,000 years to attain a motorized speed of 
40 mph. But within the last few decades, aircraft have attained 
speeds up to 1500 mph, pilotless missiles now travel thousands 
of miles, and plans are afoot to send guided missiles to Mars 
and the moon. 

Rapid progress of the aircraft industry is an industrial 
production miracle. Engineers who design a new plane may 
consider it ‘‘obsolete’’ by the time it is produced, because they 
already have a better one on their drawing boards. 

This fast changing pace of the Air Age, plus current cut- 
backs in new plane production, illustrates the economic need 
for aircraft modification. Primarily, Hayes’ business is modifi- 
cation of planes— not because they are worn out but because 
they need to be modernized, and can be modified for a fraction 
of the cost of new planes. Instead of being scrapped, Hayes 
modified aircraft go back into service of the National Defense 
Program at a savings of millions of dollars to American tax- 


payers. 


TO ENGINEERS AND SCIENTISTS 

The rapid growth and expansion of Hayes creates a 

need for aeronautical scientists, aircraft design en- 

gimeers and graduate engineering students. Good 

positions are open for those who are qualified. Hayes eee nd 
now has over 10,000 employees and is a competitive C/A mINOH AM, BEeeemn 
industrial facility for modification and maintenance 

of aircraft, including guided missile work. Write Per- 

sonnel Department, P. O. Box 2287. Dept. 405 


ENGINEERS - DESIGNERS - MANUFACTURERS + TECHNICAL PUBLICATIONS 





but very great velocity changes can by 


< eis & ay effected and control problems of the 
or i trengt space ship's trajectory would be mini 
mized because of the long burning 
times. Some figures on the low-thrust, 


* Hi-T 
a a emperature long-burning time approach were given 


in an NACA example. If a 10 ton space 


ty La} vehicle were powered by a 10 Ib. thrust 
= e ¢ erry engine for one month, it would increase 
its original velocity by over 25,000 mph 
TC 77 Ri * Ihe small ionic unit demonstrated 

600 avet during the Lewis tour is the first onc 
constructed at the laboratory. It pro 
duced about 1/ 4,200 Ib. thrust, needed 
1,000 volts to start, operated at about 
500 volts and .5 amps. It was run in a 
bell jar evacuated to simulate an alti 
tude of 80,000 to 100,000 ft. In this 
way air was used as the fuel. In space a 
gas would be carried along as fuel. ‘The 
stream of ions drove a small turbine 
made of several sheets of mica to show 
that it was producing thrust 

Plasma jets operating on this same 
principle are also used by the NACA 
to test materials in the type of high 
temperature ionized gas stream that 
they would encounter during re-entry 
The plasma jet is also a feasible low 
thrust, low fuel consumption devic« 
for space propulsion 





High Temperature Materials 


Progress with all types of propul 
sion units is largely waiting on im 
proved structural materials. Some goal 
of metallurgical research are to rais¢ 
maximum use temperatures of 
© Turbojet blade materials from about 
1,650F to 2.5001 
@ Ramjet materials from 2,500F to 
3.100] 

@ Nuclear rocket materials to 5,000! 

One method of increasing high tem 
perature strength of current nickel and 
cobalt base alloys is to suspend harden 
ing particles in the material. Thes¢ 
particles have roughly the same effect 
*Patents issued and pending on the strength of the alloy as the 
dispersion of gravel does in cement 
The cffect of these high temperature 
hardening particles is demonstrated by 


To meet the design require- stainless steel blind rivet. the results achieved by suspending 
finely divided stable ceramic-aluminum 


ments imposed by extremely Data on the strength capabil- 

: : Soy Pe ae . : oxide in a nickel matrix. This raises 
high-speed aircraft and mis- __ ities of the “600” rivet is avail- the use temperature of the nickel bas« 
siles, the Cherry Rivet research able from'Townsend Company, alloy from the current figure of about 
and development department Cherry Rivet Division, P.O. Box 1,650F to as high as 2,1001 
has introduced the “600” A286 = .2157-N, Santa Ana, California. Use of a refractory powder in alumi 


num alloys has raised the capabilities 
of aluminum several hundred degrees 
The use of nickel and cobalt bas« 


materials is limited, however, by thei 

CHERRY RIVET DIVISION low melting points. The nickel base al 
loys are liquid at about 2,600F. Other 

SANTA ANA, CALIFORNIA metals with higher melting points must 
be used as base materials for higher 


Townsend Compan temperature alloys 
y Two metals currently being consid 
cred as base materials are columbium 
__ ESTABLISHED 1816 © NEW BRIGHTON, PA, with a melting temperature of 4,5001 


in Canede: Pormenter & Bulloch Manufacturing Company, Utd, G que, Ortonoe and tungsten w hich melts at 6,1001 
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lungsten alloys « be expected to 
ustam 10,000 psi. stress at temper 
itures 1,700F higher than nickel allo 

The entire class of high melting point 
metals have the very serious problem of 
rapid oxidation. When heated the sur 
face atoms of these metals slip free and 
combine rapidly with oxygen 

Oxidation rate is greatly increased 
im an atmosphere of ionized air such 
is would be found around a high speed 
missile nose cone or in an atomic en 
gine. Rise in oxidation rate is due to 
the more active nature of the air after 
its molecules have been dissociated into 
charged particles. These particles want 
to recombine into more stable mok 
cules and this is done against the metal 
Recombination releases heat, further 
raising the metal temperature and in 
creasing oxidation still more. Metals oxi 
dize about 400 times faster in the pres 
ence of dissociated air than in normal 
air. NACA research in this area to date 
has been to define the problem, now 
measures of countering this severe oxi 
dation are being studied 

Another group of materials being in 
vestigated it Lewis are ceramics which 
have very high melting points and good 
oxidation resistance but are handi 
capped by brittleness 

One of the most serious effects of 
brittleness is susceptibility to thermal 
stresses which are high in many mussil 
and atomic application 

Research at Lewis and elsewhere in 
dicates that some ceramics may be in 
herently ductile and that their britth 
ness is due to surface imperfection 

Careful treatment and polishing of 
ceramic surfaces have greatly increased 
their ductility. ‘This work has essentially 
just begun and practical methods of 
treating large sections of ceramic are 
not availabl 


High Energy Propellants 
NACA's rocket research effort is al 


most completel entered about high 
energy fuels and oxidizers. Experimenta 
tion includes the most highly reactive 
ind dangerous substances which are po 
tentially the best propellant 

Practical studi ire being made of 
the difficultics of using hvdrogen fluo 
rine combination, ‘This is typical of 
the work at Lewis Laboratory 

I luorme is the most powerful oxidizes 
known and consequently reacts readily 
with most material often violenth 
One problem in its use is to find mate 
rial for tank ilves and lines in the 
fuel feed svstem which will contain the 
fluorine. Rocket combustion chamber 
ind nozzk mistruction problem ir 
magnified by use of fluorine 

Hydrogen is most difhcult to keep 
in the liquid tate as it boils at 423) 
Well insulated tank ind = ling ir 
needed to keep the hydrogen upp! 

tem working properh 
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Five reasons why Cherry 
“100” rivets’ give you 
superior fastening 


Strong Clinch 





a seu 





1. The ‘*700”’ rivet design produces 
sheet clamping action that is superior to 
any other blind rivet. This same clamping 
action guarantees consistent uniform head 
seating. 


Wide Grip Range 





2. Cherry “*700” rivets provide a posi- 
tive hole fill, even in oversized holes. Sim- 
plifies hole preparation problems in the 
shop and reduces hole drilling costs. 

3. Wide grip range. One rivet can be 
used for several material thicknesses, thus 
reducing stock and lowering costs. 





4. When installed, the wire-drawn por- 
tion of the stem, as shown, indicates that 
(1) a blind head has been formed, (2) the 
sheets have been clamped together, and 
(3) the rivet has expanded to fill hole. 


5. High uniform stem retention is main- Positive Inspection 





tained within a greater hole tolerance 
range because the stem always adjusts to 
fill the hole. 

Let us demonstrate the superior fea- 
tures of the Cherry “‘700” rivet in your 
shop on your trouble spots. Call or write 


Townsend Company, Cherry Rivet Divi Uniform Stem Retention 
sion, P. O. Box 2157-N, Santa Ana, Cal. 





*Patents issued and pending 


CHERRY RIVET DIVISION 
A, eA 
Townsend Company 
ESTABLISHED 1816 © NEW BRIGHTON, PA, 


in Conede: Pormenter & Bulloch Monvfacturing Company, lid , Gananoque, Ontario 





SUPERIOR STRENGTH 


iy’ 


Rotor Blade Assembly of 1-57 Enaine which uses Eaton blades. The J-57 is the predecessor of the more powerful J-75 


Eaton Roll-Form’ Blades—Selected for 
Pratt & Whitney Aircraft’s New J-75—Have 
Superior Fatigue Resisting Qualities 


In selecting Eaton Roll-Form’ Compressor Blades for its distinguished 
new J-75 engine, Pratt & Whitney Aircraft has chosen blades of supe- 
rior physical properties, which particularly provide greatest strength 
at the point of critical stress—the junction of the root and the blade. 
The Roll-Form process by which all Eaton blades are produced, is a 
rigidly controlled rolling operation in which the grain structure of 
the metal is rolled to conform to the blade contour and root section. 
The result is a blade that is strongest in the plane of maximum stress 
with superior fatigue strength characteristics throughout. 


Eaton is proud to have been selected as a supplier for this and other 
great American-built turbojet engines now in production to power 
America’s most advanced military and commercial aircraft. 


AIRCRAFT DIVISION 


mf i © MANUFACTURING COMPANY 
Battie Creek, Michigan 








AVIONICS 








COMPUTED BANK 
COMMAND INDEX 


COMPUTED PITCH COMPUTED PITCH 
COMMAND INDICES 


COMMAND INDICES 


ZERO PITCH ZERO PIT 
REFERENCE REFERENCE 
MARKS ™ MARKS 


PITCH COMMAND 
REFERENCE DOTS 











LEAR integrated flight instruments, used with new L-102 


heading, pitch and bank attitude using miniature moving airplane, and flight director steering commands 


displays aircraft heading and aircraft position relative to ILS localizer, glide slope and VOR beams 


jetliner autopilot, include NaF li indicator (top view which displays aircraft 


Course indicator bottom 


vicw 


Lear Aims Dual Autopilot at Civil Jets 


By Philip J. Klass 


Santa Monica, Calif. 


ke an open bid for the 


)} market with a new operational 


Lear will oon 


ictliner flight 
1 nev 


pe r int 


; 
ind a 
‘rated flight instrument 


iufomati pail t 


play 
e New concept: Dual 1utopilot insta 


‘ ' . 
1On il ill 


( perational ind 


mic requirement for new jetliner 
| Ve 


} 
i 


need not invol inns 174 


} 
alt 


e New autopilot Lear | 


ill-transistor flight 
tem designed for the jet 


field 
e New 


transport 


flight instrument: Combine 
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heading pit h and b tt 


iii. J 
flight director steering 


lated 
Scandinavian Airline 
I] nstalled in the 
tstar utilit 
everal orde 


I hild ] rit nd h p | 


Changed Thinking 
I Cal 


extension 


dualit plhrile | i] 
of the change in thinking 
taken place im the 
irs on the jutopil 
item, the 


yw cepted as just th 


role of ili 


ic ved i i luxur 





L-102 autopilot flight controller, left 
45 Ib 


only 


ianagement 1 
wl thee 
vith low 
than for 


price ot j 
fucl reserve 
today’s ail 
on mulitar jet aircraft ex 


the new jetlners may have 


critical need for an auto 


irable yaw 


mor 
Oo damp out uncle 
illation The question of whether a 
icthiner can be di patched or flown for 
extende vithout 
iutopilot, or at least 
haiel for damping, must await initial 
flight tests and Civil Aeronautics Ad 
certihcation 
hould 
mandatory requirement 
forced to add a 
(roughly 


d period i functioning 


i functioning yaw 


ministration 
If iM 
operational o1 


damping prove an 


manufacturers may be 


cparate yaw damper system 
4 of an 
back-up 
Boeing r ported] has decided to add 
1 separate yaw damper on its KC-135 


jet tanker 


iutopilot) a in iutopilot 


for this purpose 


Growing Duality 

There are 
trend toward duality in jetliners 
we being outfitted 
iutopilot and flight instrument sy 
Dual sets of 
vided, one for the 
the other for the autopilot. In event of 
failure, both flight instruments 
ind autopilot can be operated from the 


indications of the 
Most 


in integrated 


other 


with 
tem 
gyro references are pro 
flight instruments, 


ryrTro 


econd § set 

E’clipse-Pioneer’s PB-20 flight con 
trol system, slated for use on the Boe 
iutomatic mal 
almost a 
except for 


ing 707, employs an 
function detector 
separate autopilot in itself 


monitor 


which is 


scrvo actuators—to perform 


ince of the regular autopilot 


86 


mounts 


L102 is completely transistorized 


THREE-AXIS 
DATA GENERATOR 
(\GYROSCOPES) § 


im co kpit consol 


uses printed circuitry 


Lear n what 


the ce mpan 


clusion b 


we ml | cpa t 


logi i con 
th it) tallation if 
iutomati 


pilot | Ie lependent 


operation to ack-up in thy 


event on tem I tion 

( ipt R. ¢ Robson px iking a 1 
pilot in his Aviation Wees tumn 
Cockpit Viewpoint e 1 +7), fulls 
yhilo oph f iutopil t 
only a singk iutopilot 


upport the 
duality. With 
aboard, malfunction ould mean in 
ibility to di patch the ircraft 
uneconomical flight to the next 
repair tation Spe iking of the possi 
bility of autopilot malfunction during 
mm automatic ILS appr h, Robson 
i this is no place t erence a 
quick disconnection and have the ‘bot 
tom drop out I should b 
obliged if a stand-by unit would auto 
matically take over and 
terrupted flight 
Robson concludes with the predi 
that i tand-by will 
eventually be a definite requirement for 


I 
I 


tor) 


much 


continue unm 


tion iutopilot 
airline operations.’ 

Another idvantage if 
duality is economy 
P. Brown, Lear 


Brown says it is 


i1utopilot 
iccording to James 
» western arca manage! 
carry a 


board 


che ipe! to 
pare operational autopilot on 
than to stock 
maintenance 
tation 
Although Lear is the first 
turer to autopilot duality, it 
will have no monopoly on the concept 
Sperry Gyroscope Co SP-30 
flight control system will go on the 
Douglas DC-8, and | 
both would be more than willing to 
sell dual autopilot installations. Where 
dual gyro references are already planned 
flight only 


pare parts and qualified 


personne] it every Way 


manufac 


propos 
whose 
Pionect 


lips« 


for integrated instruments, 


Autopilot amplifier and gyro instruments fit in 1 ATR-size rack, weigh 


plug-in sub-assemblies 


in additional 85 to 100 Ib. of 


require d 


equi} 
ment would bi 
But because of the 
n of the L-10 
dual autopilot installations for 
weight than the 
plus dual instrumenta 


lightweight d¢ 
Le il i\ it can 
prov ice 
thi ime or even les 
yl 
mngit 


tion 


jutopilot 
installations of its compe tito! 


What Lear Installs 


in uninstalled weig of 

I Le iT i\ 

ompletely independent 
integrated flight sy 
ct of 
depends 


it can provide | 
rut pil t and 
tems, including dual 
servo actuator Exact weight 
upon particular airplane con 
hguration 

Ihe L-102 provide ill of the Ol 
venient operational features that chai 
vintage autopilots, plu 
Highlight featur 


icterize recent 
everal new on 
includ 

© Automatic 
iutopilot to be eng 
urcraft in any attitude 
plane pitch attitude and heading 
e Altitude control which maintain 
iltitude at valu 
ontrol is actuated 
which 


ind caus ute 


synchronization, 
permit iged 


maintain 


plane barometri 
isting when 
® Heading selector 


he iding 


enabl p lot 
to set in new 
pilot to 
onto selected he iding 

@ILS-VOR beam coupler which pr 


vides automat 


smoothly maneuver airplan 


instrument approache 
flight 


limiting of 


ind permits automati ilong 
VOR Automat 
maximum bank angle is provided dur 
ing instrument approach 

© Automatic pitch trim, through auxil 
iary servo actuator, eleva 
tor in continuous trim condition. Au 
tomatic yaw trim can also be provided 
is Optional feature but is not 
in the 210 Ib. weight figure 
© Airspeed/Mach number control, an 


lirways 


maintains 


in lude d 
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an 


UP NEW ENGLAND WAY OR DEEP IN DIXIE £eso is 
there ...at 600 airports from Maine to Texas! Now, flying’s a real pleasure 

when you (And there's bound to be one 
and keep 


top at any Esso Aviation Dealer’ 
just about anywhere you go!) They'll relieve you of servicing worrie 


you on schedule. If you have an Esso Credit Card, it’s even better. Because then 


you can charge not only gasoline, oil and lubrication, but tire and battery 


ervice, landing fees, overnight in-transit storage and most minor emergency 


repairs. Make a note: next trip get your service from an Esso Aviation Dealet 





PREE TO PILOTS! See your nearby Faso 
Aviation Dealer for your free copy of 
The I o Co-Pilot acon 

» Aviat 


plete dire« 


n Dealer 


de 








Only the men are flying 


the products of the GPE companies 
particularly in the field of avia- 


The fact is, men beat birds at 
their own game. Even when our 
feathered friends are grounded, we're 
aloft; flying ever higher, faster, safer, 
further. And, unbelievable as it may 
seem, more accurately 

Among the companies spear 
heading man’s conquest of the sky 
are nine of the GPE Group. Their 
contributions are basic —technologi 
cal bench marks such as 

@e the only 
know 


compass systems 
that always where north 
whatever the plane does, wherever 
it goes: Kearfott’s stable-platform 


KVro COMpasses, 


18, 


on ¢ Pleasantville 


e the only simulators to meet 
the need for on-the-ground training 
in supersonic flight: famous Link 
jet simulators; 

e the only airborne navigation 
systems in operational use guiding 
planes automatically and with un 
precedented accuracy — anywhere, 
in any weather: GPL Doppler auto 
navigators 

Inertial navigation, missile guid 
ance, photoscience, and certain nu 
clear power applications, are some 
other phases of aviation in which 
GPE companies are deeply and 
jointly involved. And while many of 


GENERAL PRECISION EQUIPMENT 


IMPANIES + Askania Regulator + GPL 


PRINCIPAL PRODUCING ( 


instrument « Precision Technology 


tion — serve defense needs today, the 
important scientific advances they 
embody are “plowshares” for to 
morrow 

Aviation is but one industry in 
which GPE companies work. A bro 
chure describing the activities of the 
group ailable. More than a 
dozen basic industries are served by 
products resulting from GPE coor- 
dinated technologies and resources. 


bP 


is a 


a) CORPORATION 


* Gratiex « Griscom-Russe!l 


Shand and jurs * mpliex Equipment « Strong Electr 














The pilot 

jet, before he set hand to the actual controls 
had already “flown” it. He learned how 
on the ground, in a Link F-102 Simulator 
one of more than a million fliers who 
have logged “Link time.” Millions more will 


before he set eyes on this 


Military flight and fliers benefit im 
measurably from the systems and equip 
ments developed by GPL, Kearfott, Libra 
«ope and the other GPE companies working 
in aviation. Once these classified products 
are released for civilian use, everyone will 
enjoy their benefits 


The coordinated resources of the 
companies of the GPE Group, so ef 
fective in anticipating and meeting 
the needs of flight, serve with equal 
effectiveness other industries suchas: 
Automatic Contro!s and Instrumentation 

Chemical and Petroleum 
Marine 
Motion Picture and Television 
Paper, Printing and Textile 
Power Generation and Conversion 
Steel, Mining, Transportation 


For brochure describ- 

ing the work of the 

GPE Group, write to: 

GENERAL PRECISION EQUIPMENT 
CORPORATION, 92 Gold Street, 
New York 38, New York 
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other optional feature whi idds abon | present f aircraft bearmy 
184 |b... wall maintain VOR or local 
desired airspeed nstrument resem 
¢ Yaw damping function on! O d Sp course indicator 
provided when pilot desires | y al KCC] ce mal h 


' 7 
p! mec miata 


Altitude Selector 1 } ument approa h 
One of the L-I( © Conventional RMI dicat 
Ititude-capture control ‘ l la ift net headu TT 
a pilot cruising at one altitud plain to tw VOR/ ADI 
n another altitude on a small s« tor tation 
push a button, and the aircraft will then @ Nak li (natural flight) computer indi 
mitomatically climb or descend until catof, \ HS] urplane headin 
it reache clected altitude level out Prtcrh ain ‘ na flight « 
nd hold this altitude with further t cn Ih 
ittention b the pilot Ls 
this altitude-capture featur 
msiderable assistance d 
wn perafion 
cather holding stack 
Another mnovation 1 
] ible to select either [ tt 
iltitude control. The latter is intended 
for use under turbulent ndition 
Be tise 
1 premium | 
ontroller into 
ever, all internal 
other controls 
tandem fashion t 
cuit independen 
malfunction i 


icitating th 


Integrated Flight Instruments 


The dual | 
waight of 10 Ih. 1 
three flight instrument 
® Course indicator 


NEW LOCKHEED Jetstar (C1329), light utility jet transport, is equipped with Lea 


autopilot Autopilot md other avionn ive located in nose section 





thie ume as if the 
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belicf that this 1s a mor 
f di pla for both the « 
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Transistor Unit 


Iransistorized two-way radiophone, which 


reduces power consumption to as little as 
six ampere-hours for eight hours of oper 
ition, is available in two models, one for 
the 
152-174 me. band 
variety of operating voltages, from 6 v dx 
to 117 vac 
cu. ft. Manufacturer: Motorola, Inc., 4501 
West August Blvd... Chicago 51, Il 
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RADA 
IS 
READ 


* RADAN 


commercial version 
of GPL’s famous 
airborne Doppler 
auto-navigation 
systems 


e RADAN 


the global guide 
for which 
civilian aviation 
has been waiting 


is now available ! 
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ground speed & drift angle 
any time, anywhere, any weather 


One look and the pilot KNOWS. In a glance 
he reads actual ground speed and drift angle 
f displayed on his flight panel — automatically 
and continuously 
The system operates entirely without 
ground aid or celestial fix 


RADAN is the result of GP! 


of Doppler for air navigation —an achievement 


s harnessing 


comparable in magnitude to the breaking of 


the sound barrier 


..and now for everyone 


The wraps are off RADAN! The civilian coun- 
terpart of GPL’s famous military Doppler auto-navi- 
gators, is ready and available now — for anyone and 
everyone! 

RADAN Systems have behind them millions of 
miles of experience in transcontinental, oceanic and 
.. pro- 


polar flights . . . save precious time and fuel . 


vide a priceless margin of safety. 
@ RADAN — accurate: within 1% for ground speed, 
within 2° for drift angle 

@ RADAN — small: 4.4 cu. ft.—light: 89 lbs. 

@® RADAN — operates without ground or celestial aids 


@ RADAN — virtually maintenance-free 


me unusual resea 


are manufactured by GPL, who de 


Now in quantity production, RADAN Systems 
veloped and is the 
nation’s leading producer of Doppler air navigation 
systems. Address inquiries to: General Precision 


Laboratory Incorporated, Pleasantville, New York 


GENERAY PRECiE 











An Army missile with a lethal 
wallop, the Nike-Hercules will 
deliver a knock-out blow to 
enemy air aggression—Sunday 
and every day, around the clock. 
Nike's knuckle-duster is its 
warhead—loaded and tested, 
developed and delivered 

by Aerojet-General's Explosive 


Ordnance Division. 


mm ryilGcnirial 


CORPORATION 


A Subsidiary of THE AZUSA AND 


The General Tire [GANS EVE SACRAMENTO, 


TIRE 
& Rubber Company CALIFORNIA 



















































Reusable Box 


Bendix Radio is now packaging its airline 
avionics units in new handy cardboard con 
tainer which can be reused as many as 25 
times for reshipment of spare units from 
central supply to outlying stations. Container 
was developed by Bendix in cooperation 
with Air Transport Association. 





event of failure. Such an arrangement i 
technically possible but may not be 
operationally feasible, according to 
Brown. He points out that a “difference 
of opinion” between the operating and 
monitoring autopilot would not nec« 
sarily indicate which is at fault 

Brown is inclined to believe that the 
decision to disengage one autopilot and 
switch to the other should be made by 
the human pilot. The two autopilots 
will both be energized and in operation 
throughout a flight, except for the 
ervo actuators of the standby, which 
would be disengaged. A flick of a 
witch will instantly transfer control] to 
the standby 


{xpansions, Changes 
In Avionics Industry 


Digital Equipment Corporation, 
Maynard, Mass., is newly formed com 
pany which will develop and manufac 
ture testing equipment for computer 


manufacturers. Company is headed by 
Kenneth H. Olsen, president and 
Harlan E. Anderson, vice president 
Both are former members of Lincoln 
Laboratory where they worked on 
SAGE air defense computer systems 
Company's addre Main Street. 

Other recenth innounced change 
ind expansions in the avionics indu 
try include 


e Texas Instruments § Ltd., wholly 
owned British subsidiary of Texas In 
truments Inc., Dallas, has opened new 
emiconductor manufacturing facility 
in Bedford, England 

e Norden-Ketay has moved its Gyro- 
mechanisms division to new 17,000 sq 
ft. building at Huntington Station, 
N. Y., and has completed new 31,000 
sq. ft. addition to the Commack, N. Y., 
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IERC Heat-dissipating 






“plug-in” Tube Shields 






















for Printed Circuits! 


cast socket & leads 


ER 





hield & base 







Solves Design Problems of 


Electron Tubes Associated with 


Printed Circuit Boards! 


IERC’s latest heat-dissipating tube shields for round button and flat 
press subminiature electron tubes solve design and performance prob 


lems of tubes associated with printed circuit boards. Standard socket 


and an Epoxy resin are integrally cast to the shield base. Socket leads 


extend from the Epoxy casting 90° to plane of base permitting direct 


plug-in to printed circuits for hand or dip-soldering of connection: 


Bulb temperatures are maintained to within 5°C of the heat sink 


temperature per watt of heat-dissipation when shields are attached 


as suggested, to a heat sink of proper thickness for conduction or hollow 


duct types permitting air or liquid circulation. IE RC’s patented design 


provides maximum cooling, excellent tube retention, shock and vibra 


tion protection under severe conditions. Pertinent dimensions are to 


1 inch grid layout 


Heat-dissipating electror 





International ~~). 


etectronic research corporation 


» B evard, Burbank 


JERC Research and Engineering «x perienc 
improving electron tube life and reliability ha 
won industry wide acceptance and established 
IERC as the Authority for the best answers t 
your tube failure problems. Write today for free 
information on IERC tube shield the o 
complete line available for new equipment and 


retrofitting program 














4000 HOURS OF 


PERFORMANCE 


Military guarantees 1024 hp, 0.66 SFC 
unofficial Model Tests. And these performance guaran 
tees have been bettered in engines shipped for customer 


ise by as much as 90 hp and 0.02 SFC! Performance? 


proved by 


Definitely. But not at the expense of engine weight and 
size, for with reduction gear and ready to fly, the T58 
weighs only 325 lbs; measures just 59 inches long and 16 
inches in diameter. Its high power-weight ratio and low 
SFC offer heli 


performance and operating efficiency. 


opters outstanding improvement in thei 


TESTING SHOWS 


RELIABILITY 


Reliability of the T58 is based on the extraordinary dura 
bility its components have demonstrated in over 4000 
hours of development testing. Typical results are (1) no 
catastrophic failures, (2) no compressor or turbine bursts 
(3) no trace of combustor deterioration in unofficial Model 
Tests, (4) no demonstrated effects on compressor life as a 
result of deliberately induced stalls! Yet, this is just part 
of the T58’s record of ruggedness. In special weather tests, 
the T58 demonstrated its ability to start in sub-zero 


temperatures and operate under severe icing conditions 


Rugged development test program, conducted by the Navy’s BuAer and General Electric, 


proves T58 engine is a real ““workhorse’’—capable of revolutionizing helicopter flight! 








GENERAL ELECTRIC T58 ENGINE HAS 





ss 
ip oe 


CONTROL STABILITY POWER SPLITTING 


stability of the T58's controls and their The T58’s excellent p 
to a helicopter rotor system, General turbin 

cted the T58 to over 150 hours of tests 
nd. Despite throttle bursts and s1 


creases, the engine's control system kept 


d loss to as little as 1%! At the 


same 
itor and power turbine regained efficient 
; fast as 4 seconds! Here, certainly, is 
an provide extremely accurate rotor 
, more efficient helicopter operation 


Progress /s Our Most /mportant Product 


GENERAL @& ELECTRIC 





PARA 
AMERCICAN 


WORLD’S MOST EXPERIENCED AIRLINE 


SELECTS 


EDO 
LORAN 


Pan American World Airways has ordered Edo Loran units 

for installation in its fleet of Boeing and Douglas jet transports. 
Selection of the new Edo long-range navigation equipment 
followed testing in both Atlantic and Pacific service. 

Edo Loran drew praise from pilots and technical personnel alike 
for its simplicity of operation, accuracy and reliability. 

Edo’s lightweight (29 pounds), compact design for cockpit installation, 
simple operation and directly-read data for pilot use, 

combined with the accuracy and proven reliability 

of the Loran system, were factors 

in Pan Am’s choice of Edo Loran 

as the basic long-range navigation system 


for its upcoming fleet of jet aircraft 


f Edo Loran in Pan American Boeing 


compact design and convenient 


Installation 


Stratocruiser shows 


mounting for pilot operation. %4 ATR receiver unit is 


remotely installed 


Brochure available on re quest 


Tp Corporation 
College Point, Long Island, New York 


a Trusted Line of Marine and Airborne Electronic Equipment 













; §-501 1 


plant of it Precision Componen $.5017 
is10n 
@ Victorcen Instrument Co., Cleveland 
is purchased assets and trade name of 
Jordan Electronics, Inc., Alhambra, 
Calif... maker of nuclear radiation in 
trument Present Jordan manage <i i] W 
ment will ntini perating new a U ave 
J §-5019 
¥ ij 








quisition 

e Farnsworth Electronics Co., ht . J 

Wayne, division of International ‘1 SILICON M 
hone & ‘Telegr ph ( orp has broken ‘ 
‘round for new $3 million manufa 

turing ftacilit lated for « pal | T b R | 

middle of 1955 , ube Kep acement 





e Weston Electrical Instrument Corp . ( 
} 


has opened new district sales ofh ind 
acct | RECTIFIERS 
10th Street 

e Pacific Semiconductors, Inc., Culver 

















Uity, ( alif.., ha idded anoth fa ility, . 

ts fourth, at | Virginia Ave. to Where dependability and ruggedness are a fj A 3 
house sales and service department | aon | 
© Ceramatronics, Inc., Passaic, N. J., is “must,” Full Wave Silicon Tube Replacement 
new company formed to produ e high 
temperature ceramic-to-metal hermeti Rectifiers will solve your problems. One of 

eal components, printed circuits and 

srious electro-mechanical assemblic the four standard types described below will B 
Company Idre 364 Highland C 
hes meet the requirements of your application 












NEW AVIONIC 
PRODUCTS ' 

$-5011 $-5017 

Components & Devices 1N1150 1N1 237 


Maximum Rating Maximum Rating 






















| @ Linear-stroke solenoid for test instru Sich denenes Milian Peak Inverse Voltage 
ntation and missile ontrol ippli i per Section 1600 Volts Mox per Section 1600 Volts Max 
| tions weich inder 1 oz. and measures | Peak Rectifier Current Peak Rectifier Current 
yroximatelv 0.67 x 0.62 x 0.62 in per Section 8000 MA Max per Section Coes MA Mon 
{ : a DC Ovtput Current 750 MA Max DC Oviput Current 730 MA Mon 
| Unit i id manufacturer to be Ambient Temperature 100°C Max Ambient Temperature 100 © Max 
Dimensions 
| Cineasions A—1-3/16"O.0. 8—2.19/32" C-—3.5/32 
A~1.1/2" 0.0. B—2-1/4" C-2-27/32 Py iia 
Four Pin Base Replacement for Types O24, 5X4, 5Y4, GAKS 





Replacement for Types 80, 82, 83, B3V, 523 6x5 












$-5018 $-5019 












IN1238 IN1239 

Maximum Ratings Maximum Ratings 
Peak Inverse Voltage Peak Inverse Voltage 

per Section 1600 Volts Max per Section 2800 Volts Max 
Peak Rectifier Current Peak Rectifier Current 

per Section B000 MA Max per Sectior 5000 MA Max 
DC Ovtput Current 750 MA Max DC Ovtput Current 500 MA Max 
Ambient Temperature 100 C Max Ambient Temperature 100 C Mex 











! I I I Dimensions 
C " te minin n A-—1.-3/16"° OD 6-2.19/32 C—3.5/32 


Dimensions 













r ‘ Octal base A 1.5/16° OO 6 b3/4 4.5/16 
M rANM Replacement for Types 5AU4, SAW4, 5AZ4 Octal Base 
. . 574, 5U4, 5V4, 5W4, 5Y3, 574 Replacement for Type 5R4 
, ‘ ' " ‘ 












Send for data sheets on any of the above types 






rial tec cordng rkes 
fact Configuration ire . RECTIFIER DIVISION 
f t , aiiiies t Dp ee arzian - 
ree | cartridge type cap DEPT. AW-5, 415 NORTH COLLEGE AVE., BLOOMINGTON, INDIANA 


IN CANADA: 700 WESTON #I WON 7, ve ROGER 
I] ! type I EXPORT: AD AURIEMA, INC. NEW YORE ” 
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CAPABILITIES... Manpower, Tools and Experience 


BEECH BUILDS 
a. ee 4%, ’ 
MA3 
MULTI-PURPOSE 
VEHICLES 





C-26, MD-3 
POWER 
UNITS 








TANK-WING-MAJOR 
SUBASSEMBLY 
SUBCONTRACT 
PRODUCTION 








BEECHCRAFT 
1-34 
TRAINERS 








BEECHCRAFT 
L-23 
TRANSPORTS 


4-PLACE 
BEECHCRAFT 
BONANZA 


6&-PLACE 
BEECHCRAFT 
TWIN-BONANZA 


Sesh ae 
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8-PLACE 
BEECHCRAFT 
SUPER 18 


SELES i 
—_ 
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The Navy's XKDB-1 target plane, shown above, was Beech Aircraft’s 
first major project in the missile field. Its evaluation has revealed high 


pertormance in stability, controllability, and launching and recovery. 


Beechcraft engineers are currently developing a whole tamily of rocket 
and turbo-jet powered drones. One of these, the Model 1013, can be 
equipped with multiple camera installations for both day and night ob 
servation. It also has the alternate capability of delivering tactical 


supplies to isolate d combat units 


Other Beech projects include research and development work on launch 
ing and recovery systems for missiles, drones and manned aircraft; 
engineering test programs On aire raft emergency escape systems, and 
classified projects in the advanced fields of aerodynamics, cryogenics, 


thermodynamics, and aircratt range extension 


lo put Beechcratt’s capabilities to work to solve your research, develop- 
ment or production problems, telephone or write the Contract Ad- 


ministration Division today 


eechcraft 


BEECH AIRCRAFT CORPORATION, WICHITA, KANSAS, U. S. A. 





ivailable in voltage ranges from 15 to 
154 volts, and maximum coil currents 
m 250 to 600 ma. Manufacturer 


Rectifier Corp ] 


¢ Encapsulated wire-wound resistors, 
Series EP, are vacuum impregnated and 

uum cast to eliminate hot spot 
iused by voids in windings. P 


IP series meets MIL-R-93A and MII 


a 


R-9444 Operating range is from 65 
to 125 C with temperature coefficient 
f +0.00002 C. Manufacturer: Kelvin 
Electric Co Noble Ave... Van 
Nuys, Cal 


) ; 


e Precision Potentiometer, called Pad 

ohm, is for pad or trim resistance func 

Padohm is available in valu 

to 20,000 ohms with tol 

of + 10% ind linearity of 

Padohm i ivailable in two 

Type L rated at 0.25 watt 

derated to 0 power at 150 C, and Tyy 

Hi at 0.40 watts derated to 0 at 135 C 

Manufacturer: Clarostat Manufacturi 
Co., In Dover, N. H 


) 


¢ High power silicon transistor, ‘I 
N451, is 65 volt unit ipable 
1 ipating 8S watts at 25 C. Meeting 
equirements of MIL-T-19500A, 2N451 
has input impedance of 25 ohms with 
lector current of one amp. (mount 
ing base temperature 25 C), with beta 
utoff of 400 kc. Hermetically sealed 
ise is designed for mounting on exter 
nal heat sink by single thread stud 
Manufacturer: Semiconductor Product 
Department, General Electric, Syracuse 


N. Y 
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Avionics Engineers: 


MAKE 
AVIATION HISTORY 
AT RYAN 


THE NEW X-13 VERTIJET is another example 
of the technical break-throughs Ryan is 
achieving in aviation. You'll find the same 
high level of advanced engineering in 

every phase of Ryan's work in avionics 
SYSTEMS ENGINEERS *« SYSTEMS ANALYSTS « 
CIRCUITRY « DESIGN ENGINEERS « SERVO DESIGN 
ENGINEERS « PACKAGING ENGINEERS « ETCHED 
CIRCUIT ENGINEERS «¢ MICROWAVE TECHNICIANS 


Automatic Navigation 
Opportunities Missile Guidance 
in: Helicopter instrumentation 
Aircraft Control Systems 


Ryan is the right size for you big enough for 
complete responsibility on challenging 
projects —small enough so you won't get lost 
in the shuffle. And, Ryan is located in 
clear-sky San Diego, world famous for 


beaches and casual living 


For complete details, write to JAMES KERNS 


RYAN conn 
COMPANY 


2711 Harbor Drive, San Diego 12, California 
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THERMOCOUPLE WIRE 


Thermo Electric makes and stocks a countless variety of thermocouple 
and extension wires, both solid and stranded conductors—for any 
application, for all conditions. In fact, on T-E's shelves are over 1500 
different wire combinations of advanced insulations, all standard calli 
brations, and gage sizes from 11-40—the widest selection known 
Metallic armor overbraids of many hi-temp materials provide extra 
mechanical protection and electrical shielding. Whatever you need, in 


wire or multi-conductor cables, T-E has it. Prompt delivery 


Write for T-E Wire Bulletin 31-WS-C 


Thermo Electric 6.inc 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Lid., Brampton, Ont. 



































How to Select 
an Aircraft Forgings 
Manufacturer 


It’s not always an easy task—but it’s a vital one, 
The quality of the airframes you build depends 
on the time, the care, the skill, the materials that 
your forgings manufacturer puts into the 
components you order. 

First, look for a name known for integrity— 
and dependability. Then take a look at facilities. 
Is the manufacturer's plant geared to produce 
economically your large, complicated forgings? Is 
the equipment up-to-date? Can the manufacturer 
handle die, contour and hand forgings? 
Is the plant set up to maintain quality control? 


Is the plant specifically designed for the 
manufacture of aircraft components? Are 
die-sinking and engineering facilities available? 
And are personnel seasoned and skilled in the 
science (and art) of diemaking? 

Finally, testing. Does the manufacturer have 
skillfully manned test equipment for most every 
type of test—including ultrasonic testing, 
should you desire it? 

At Bridgeport, the answer to all these questions 
is an emphatic Yes! The Bridgeport Man in your 
locality can bring his talents to bear immediately 
on your high-strength aircraft forging problems— 
and demonstrate the advantages of dealing with 
Bridgeport in terms of extra quality, dependability 
and service. Cail him today. 


SEND FOR BRIDGEPORT ALUMINUM FORGINGS BOOK 
This informative bulletin gives a quick, concise picture of 
Bridgeport's forgings facilities and how you can use them to 
best advantage. Send for a copy. 


, A. 
For the vou, neweAat WM 


neecyt BRIDGEPORT. ALUMINUM 


Aluminum Extrusion and Forging Facilities at Adrian, Michigan 


Bridgeport Brass Company, Aluminum Division, Bridgeport 2, Connecticut * Offices in Principal Cities 














¥ QUALIFICATION TESTS 
¥ EVALUATION TESTS 
¥ PERFORMANCE TESTS 
y¥ ENVIRONMENTAL TESTS 


AIRCRAFT 
EQUIP MENT 
TESTING 
COMPANY 


1806-12 FLEET ST. 
BALTIMORE 31, MD. 


America’s first independent 
laboratory for testing aeronautical 
components and systems 
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IMPACT shock machine produces, repeats saw-tooth 


Shock Mae hine Ke ie als Patte rns 


Watertown, Mass.—Nevw 


which pl nduce 
tooth 
hap impacts of mi 
I frequenc\ 

has bee 
ontrols, Ine 
equipment 
of two of the new 


e-drop shock ma bine 
pecifications prepared 
Wooldridge Corp., will 
Spark Plug division of General 








Every Kind 
Quick Delivery 


Aircraft Quality Alloys 


and Stainless Steels 


also bars, structurals, 


plates, sheets, tubing. 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants 
New York, Boston, Wallingford, Conn., 
Philadelphia, Charlotte, Detroit, Cincin- 
nati, Cleveland, Pittsburgh, Buffale, Mil- 
wavukee, Chicaege, St. Lewis, Seattle, 
Spokane, Los Angeles, San Francisco 


PELLET material 


wave 


quarter or half sine wave sho 


shape influences shock 
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Propeller Firm Expands Accessory Line 


By George L. Christian 


Windsor Locks, Conn.—lIlamilton 
ndard | ihoation program— 
is ago in antiaipation that 

urcraftt would cut drasti- 

militar ind eventually com- 
opeller procurcinent has 

ful that the company 

me of amborn iC. 


ynent devel prin it vill 


the mussile market, bork 
president ind reoneral 
Hlamulton Standard division 
told AViATION 


, i onsultation 
th Hf. M. Horner, UAC board chau 000 employe 
vas instituted 
| t airborne accessor Oo go imto 


hie program 


man mad other corporation official 

ide the decision to diversify. Strong 
upporter of ti iew vas Charles M production as a result of the company 
Kearns, then engineering manager and diversification program wa 1 25 Ib 
cockpit ail cle aw conditionmg unit 
for North America 1 S6]) 
fig lite 


Felt Left Out Ihi va low mce wm 


Martin nd bang a mayor upphier ining the au ie i ini Ham 


ft aircratt propeller we had become Standard cng ( could lean 
them large ba ound of 


now assistant general manager of Ham 


ilton Standard 


wcustomed to regarding every airplane é on 
built as a potential customer of oul odynamu gleaned rol years of 
We felt left out of the jet picture designing, «le 
Therefore we decided to diversify in propeller 
order to have some growth potential 
vhuile at the same time maint ining our Accessory Products 
position in the aircraft propeller mai \ccessory lin 
ket.’ cncompass jet engine starters, fuel con 
Yardstick of the healthy impact of — trols, high pressure hydraulic pumps 


viomic Comporne it 


veloping producing 


were soon ‘panded to 


the diversification program 1 the fact md a 
that current employment is 11,500, a Martin pointed out that the overall 


“00d 1.500 above the 10.000 World iilaritie between certam jet plane 
War Il peak, and a big jump over the vecessorics and mussile equipment pach 





Disturbing Missile Trend 


Very disturbing trend in the missile manufacturers for assembly into the end 


industry for the accessory manufacturer product. He pointed out that this is 
is the inclination of missile weapon sys one of the fundamental differences be- 
tem managers to do everything them tween American industry and European 
selves instead of farming out work, ac industry, which tends to keep all pro- 
cording to Erle Mastin, Hamilton Stand- duction within the parent organization 
ard’s general manager. Example of this rather than farm out components not 
1 that most airframe manufacturers have well suited to its type of manufacturing. 
or are setting up their own clectronics As soon as missile needs are clearly 
departments defined and known to the equipment 

Possible reason is that the state of the manufacturing industry, this do-it-your- 
it is so new that missile makers have self trend will reverse itself, Martin feels. 
nowhere to turn for their needs, are As he put it, “When the missile maker 
forced into do-it-yourself projects is offered a better mouse-trap than he 

Martin does not think this trend will himself can make, he'll start buying on 
persist. United States industrial might is the outside and stop making his own... 
built on a host of specialist manufactur but in the meantime, we are very con. 


ers who supply their products to major cerned about the situation 











os 


AERIAL VIEW of Hamilton Standard’s Windsor Locks, Conn., plant. Concrete circle in 


front is helicopter landing pad; taxiway from nearby Bradley Fic id comes in at lower right 


ies makes the transition from onc 
the other a natural devclopment ste 
J xample l 1 solid prope ant | 
trical and hvydrauli 0) pach 
vhich the ompany de loped for 
missile. It was a natural outgrowth of 
its line of cartridge engine starter 
Controls for rocket and exotic fu 
ngines will be a logical next step fe 
thie omipain experncnce in buildin 
mcreasing! ompl jet engine fu 
controls of both hydromechanical an¢ 
lectromic type 

Hamilton Standard is currently doings 
vork on controls for unconventiona 
fucls and powerplants 

electronic ection of the compan 
has ambitions to expand into mi 
control and guidance systems. But, sa 
Martin, he wants it to start with small 
ob ind work up to the more j 
plex avionic system 

Hamilton Standard’s background 

evcle air conditioning systems « 
bled it to compete successfully f 
oling svstems installed in such 
breathing missiles as the Northrop Snar\ 
md Chance Vought Regulus II 

Mechanical constant drive A\\ 
Aug. 5, p. 87) are being developed at 
the company’s St. Petersburg, Fla 
carch and development facilit Som 


ire now being test run 


Spurred by Sputnik 


Decision to swing more heavily int 
the missile market seems well justifies 
by recent development: Martin feel 
that the sudden appearance of th 
Russian-launched _ satellite Sputnik 
will certainly accelerate the trend te 
missiles in the U.S. This will provid 
increasingly large markets for the 
pany’s developments in missile 
ories and components 

While the company is continuing 
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its search for new and expanding ma 


kets, there is no possibility that it wi 
follow the example of some other mem 
bers of the 
ternity and 
fields 
Reason iVS 


ch iirinan, 


I 
1! 
il 


wiation manufacturing tra 


move into non-aviation 
such as the automotive industr 
Martin, is that UAC 
Frederick B. Rent 


long ago the un 


former 
y( hler 
compromising principle that all of the 


established 


corporation's divisions would stay in the 


iviation industry exclusively because 


diversions into other industries would 
reduce their competence to produce to 
precise tolerances and high degree of 
workmanship which has become the 


hallmark of the 


aviation industry 


Tough Competition 


Martin 
pointing out that the 
competitive 


summed up his views by 
company had, 
ind has, a tough ituation 
to face im 
helds Among the igainst 
which he has to do economic battk 
re: General Electric, several divisions 
of Bendix Aviation Corp., Holley Cat 
buretor Co., Vickers, Inc., The New 
York Air Brake Co., and Stratos divi 
sion, Fairchild Engine & Airplane Co., 
to say nothing of Curtiss and Allison 
in the propeller field Result of this 
rigorous competition is a beneficial cost 
reduction to the equipment buyers and 


every one of it ICCESSON 


many hrms 


uSCT Price of pneumatic jet engine 
starter 
most two-thirds 
unit to something like 

As soon as the companys 
firmly committed to the di 
came the difh 


for example, has declined al 
from over $3,000 per 
$1,200 

manage 
ment was 


ersihcation program, 


PNEUMATIC STARTERS for gas turbine engines going down assembly line 


ult task of selecting what product te 
be made 
based on the 


knowledge skills and 


Decision wer com 
store of 
hac hine ry 


Air cycle au 


logical start because of the 


pany s 
conditioning seemed a 
COTM pan 
held 
propeller 


many years of expenence m the 


of aerodynamics because of its 


iesearch, devel pment and manuta 
tur 

hired a consultant whose 
indicated that, in the avi 


ition tom 


( OTM pan 
market surve' 
ition field, air cycle refnger 
had most promise for the immediate 
1945 but that 
ilong later Phi 


freon yvstem 
forecast 


future 


would come 


CUTAWAY of one of Hamilton Standard’s latest hydraulic pumps similar to one used on 


B-58. Several of the unit's radial pistons can be seen surrounding main center shatt 
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COMpally CAC 


been borne out by event 
Although th 
dicated that the 


urcraft 


consultant ure ny 
market 


vould bn fi \ 


volume hor 
ooling ystcem 
cided to go ahead 
ind build a lb. unit. This work wa 
opportunit 


uitive cK 


well under way when an 
for Hlamilton Standard to bid on 
unit for the F-86D 


uccessfu wid the va 


r conditionme 


the ompan ai 
| narch to the 


\ 
St 
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CYTAC SIGNALS from widely separated pairs of stations such as A, B and B, C give aircraft or ships their exact location at all times by 
hyperbolic” lines of position. Position is indicated automatically and continuously for instant reference. 


“sy 





providing 


am 






a 





line-of-sight radio signals—similar to tele VAST RANGE of CyTAC extends 1500 miles over land, 2000 miles 
curvature. Such signals, therefore, over water, at all altitudes. Theoretical range is limited only by 
power of transmitters sending out signals 


Fall 
1M CONTRAST to CYTAC 
vision are limited by earth's 
give limited coverage at low altitudes 


CY TAC: SOLUTION TO NATION’S GROWING 
AIR AND SEA TRAFFIC PROBLEM 


Simplified long-range navigation system accurate over land and water 





Safe, precise control of our fast growing 
air and sea traffic is a top-priority project 
today. Development of CYTAC now prom 
ises to solve the problem 

This unique new Sperry hyperbolic 
system enables both long and short range 
aircraft as well as ocean liners to locate 
their exact position with unprecedented 
accuracy at all times. Its low-frequency 
signal reaches 1500 miles, over land, 
2000 miles over water 

Another key feature of CYTAC 1s Its 
ability to operate accurately at low alti 


LOW-FLYING helicopters often find 
line-of-sight guidance blocked by tall 


buildings. CYTAC operates even at 


ground level with high accuracy. 


SHIPS AT SEA, cven in mid-ocear 
exactly with cyTac by long-range signals trans 
mitted from shore 


tudes. CYTAC signals simply flow around 
buildings and other obstacles which 
block signals from high-frequency line 
ol-sight systems now in use 

Equally significant is CyTAC’s low cost 
in providing transmitter coverage. To set 
up a 24-hour, all-weather, air-sea naviga 
tion system blanketing the U. S. and 
adjacent sea lanes requires erection of 
only 15 transmitters 

This is only one of the developments 
of Sperry’s new Air Armament Division 
Other fields of activity include air-to-air 


CYTAC operates 


night and day, in all weather, 


can fix position 


continuously 


and air-to-surface missiles, airborne 
beacons, countermeasures, fire control 
radars, inertial systems and bombing- 
navigation systems 


AIR ARMAMENT DIVISION 


g PR AY SYROSCOPE COMPANY 


ON OF AND ¢ 


TRANSCONTINENTAL AIRLINERS now 
check 30 or 40 radio beacons in cross- 
ing U. S.; with cytac, only 4 station 
changes would be necessary. 






























































B-58 Hustler, even landing gear tir & 
; have to be cooled ee 9 
ut of smaller, more efficient air con , ACCO ‘a nani 
ditioning machines is underscored | < ity q 
the fact that the freon units dé ined 4 f B > ~ NON-MAGNETIC AIRCRAFT CABLES | 
for the 880 and TWA’s 707s weigh ‘ or Better tive ‘ s tp ad 
a aa | ih |e ar Goop CHARACTERISTICS 
nuit | I ect have a 10-ton yutput z. Values : 
vhich can be stretched to 12 tons if —— Py 7 RESISTANT 
necessary. ‘This compares. to existing HIGH FATIGUE RESISTANCE 








freon machines flying in D¢ which , 
aa ae ina tien = Tlie HIGH ABRASION RESISTANCE 
pacity PREFORMED CONSTRUCTION 
Weight reduction secret i 1 major 
ngineecring cflort which went into th 
1 and development of the ma 


I 


hing compressor and the clectri 


notor 


vhi h drives it 


Fuel Controls 


Phe mpan branched out into th 
m of tuel control 


ite! lirst effort which wa 


Oouie iri 












































in Di certain ject engine manu 
facture ind th militar vas to { 
nt clectroni rT ontrol W hil 
eticall i hin idea, th on t uk. = 
failed from a practical viewpoint aie 4 TRU-LOC . 
Major problem, which seemed insur ae a, eee  swaceo rittines ANA 
ntabl vith the lectronu nau oe Ya Cae = : ~ 
t the state of the art of the tin I —_ , 
H now t image ft lect e . f ] 
seth, eagirwoe Eliminates Instrument Interference! 
oyu \ : ; ft oe. edn , e Just as we ex pec ted, many air to the characteristi of aluminum 
as tie Dees ot th craft designers were interested in illoys used in aircraft. ‘This greatly 
y af :, a Nw a the recent announcement of our implifies maintaining cable tension 
hanical rue! ontrol Hows new non-magnetic aircraft cable. If under various changes in tempera 
uift ick t ectroni ee COTE you did not see it NO-MAG” ha ture 
tabk i on i rc} rie . . 
sang ae Meee ok ae these characteristics HIGH FATIGUE RESISTANCE 
, nh enth ort ite peed of ele tron NON-MAGNETIC PROPERTIES Pretormed con truction and « ireful 
tual d devi , _ NO-MAG cable is made from type proce ing give new NO-MAG : 
» Neppcsecntote a 25S eo 305 stainless steel. It remains non cable high fatigue resistance 
the ; xclusively or as dual se magnetic after severe cold working HIGH ABRASION RESISTANCE 
in contrast to standard stainless x 
n ct pow rplant P&WA steel aircraft cable which how a — NO-MAG = cable hows greater 
| ind | General Electri }79 ind wd increase in magnetia ibrasion resistance than standard 
pronounces mcr b n 
158 Avco I Continenta Jé after swaging, wire drawing or simi taink tee! aircraft cable 
. Fairchild’s J lar operations TENSILE STRENGTH, while lower than 
i \Niain mm A t the n This non-magnetic property of that of st anise ind carbon steel 
000 Ib. thrust jet engine held ““NO-MAG” cable eliminates instru i ufficient to enable replacing 
Development is progressing on contro ment interference from cable mag these, size for size, with ““NO-MAG 
t ocket, atomic and unconventional netism on many applications where the 
ind. powerplant CORROSION RESISTANCE... characteristics of 'NO-MAG” are 
Company has in limited operation New “‘NO-MAG”’ cables have corro- "©?" d 
hot-temperature fuel laborator sion-resistant qualities similar to USE WITH SWAGED TERMINALS 
here fuels are being tested at 500I but slightly better than, cables Swaged terminals can be applied to 
et temperature with a relat made of standard stainless steel standard AN dimension 
flow capacity. By the end of GOOD THERMAL CHARACTERISTICS... COMPLETE RANGE OF SIZES, 
u car, a second laboratory will be The thermal expansion character- CONSTRUCTIONS... New ‘‘NO-MAG 
ened with temperature capacity istics of new “‘NO-MAG"’ cable are _ is furnished in sizes from 1/16" to 1” 
iging from 600K t OF and flow much closer than those of standard in all of the standard aircraft cable 
to 150,001 h stainless steel or carbon steel cables constructions 
| Jet Engine Starters Get the complete story on this new technical development 
for the aircraft industry. Write today to Detroit office. 
Hamilton Standard moved into the 
tarter field because it was a natural cx - P —— ACCO 
n of the background and _ skill Automofive and Aircraft Division 
the ompanv had built up im turbine 
Soc ate aie easaied aii ah AMERICAN CHAIN & CABLE 
j icra ycarings know-how icquired 
this hy it ; mele ‘ Crichi 601 Stephenson & ig Detrout 


2916, Couth Carcf 
2216 South Ga ¢ 


1 Ave 


AVIATION WEEK, October 21, 1957 





Los Angeles 22 + Br 










COMPLEX machine is an air conditioning unit designed especially for supersonic F-104. 


tarter! cartridge 


propyl nitrate 


cngine pneumatie 
liquid mono-propellant 
md fuel-ayu 

Hamilton got imto— the pneumatny 
tarter busin on the invitation of the 
Air borce 

Then be tise 
like electrical 
tire! too large 

logisti problem because they 1 
quired special cartridgs the 
decided to go to the 
t of starter 
ment this program a rapidls 1S Pos ibl 
the company took a license with the 
Inglish firm Plessey only to run 
the logist 
did not vant to 
uppl ing propyl nitrate at all 


installation 


tarter 
getting cn 


cartnidge type 
unit vere 
they were also creating 
company 

cngimecel mono 


propellant lo implk 


into 
problem wain; the military 
comph ite its fuel 
picture | 
f it uircratt 


Fuel-Air Starter 


Hamuiltos 
the fuel-an 
Convair b-10 vcd thy 
ing /U 

Same type of starters ar being sup 
plied for the Boeing KC-135 
tanke ind Convan new F-106 

Heres 
tarter 
© Pneumatic 


Standard then developed 
tarter which is used on the 
protot pe Bow 


icrial 
1 quick summary of jet engin 
idvantage ind disadvantage 

Simpl st and lightest but 
clt-contamed, 1t 


round cart 


not being requir 
power from 
@ Fucl-air—Presents no logistics problem 
ince it Use the aircraft fucl, but 
units are ind big 

@ Mono-propellant—Smalier and lighte 
than equiy ilent fuelair starter. If built 
Starts, it 1 ilso) smaller 
than starter; if 
start, cartridge unit has 
idvantage Unit is safe 


relatively heavy 


to give two 
and lighter cartridge 
built for 


weight and size 


ingle 


106 


it high temperature Prime disadvan 
logistics problem it creates by re- 
quiring specialized fuel of its own. 

© Cartridge—Mechanically very simple 
ind reliable, but also creates logi tics 
problem to supply cartridgs They ar 
it high tem 


fage | 


il 0) ¢ xplo ively dange rou 


per iture 


Hydraulic Pump Development 
When the 


panding its diversification 
into the 
hydraulic pump field, it again ran afoul 
of unforeseen difhiculti 

Hamilton Standard heard that the 
Navi pecihcation for fut ict engine 


company continued ex- 
program by 


branching out engine-driven 


vould incorporate a high speed drive 
for which there was no hydraulic 
on the market At the same 
the company was getting involved in 
hydraulic pump developments through 


the Farmingdale 


pump 


tin 


Corp. which had 


made some progress in the relati 


} 
| 
unexplored field of high speed, variabl 


di placem¢ nt rotary piston pumps 
Since the 
two events 


coincidence of th 
situation appear 


tim 
made the 
quite promising, the company took over 
the Farmingdalk 
pump design and know-how 

Then the obliterated the 
plans for a bright and profit 
based on the high 
speed Farmingdale design. USAF did 
not go to high speed drive the Navy 
mind and the market for 
until very recently 
With no market 
for high-speed pumps, the 
for ed to 
if competitive 


High, Low Speed Models 
Compan\ has kept development 


Corp hydraulic 
military 
company s 


able pump future 


changed it 
high speed pumps 
became non-existent 
OMpan Wa 
redesign the to mak 


in the low 


pump 
peed market 


ing in both high- and low-speed model 
Low speed units are being used on the 
B-58 and Grumman's F1IF-] 

B-58 unit is a 300F pump (fluid inlet 
pressure is 300F). It has 
life of 560 hr. with the 
for 4 of the total time 

Since the high temperature generated 


hotter engin 


in Opel iting 


fluid at 


by faster planes and 
the main problem facing the company 
midst of a 


t 


engineers, thev are in the 


program to develop pumps capabl 

withstanding increasingly high t mpera 
ture They 
perature limit in gradual increment 
350K, 400K, 700F, bevond which the 
do not foresee 


The radial 


expect to raise the tem 


going for the moment 


pi ton de quite 





New called “nose-mounted 
propeller,” is being proposed to the mili- 
tary by Hamilton Standard. The weight- 


saving idea wraps up m one package a 


concept 


turboprop’s propeller, its controls and 
reduction gearing. Weight saving results 
from elimination of certain drive shaft 
bearings which are duplicated in current 
turboprop designs where the reduction 
gearing is part of the engine instead of 
the prop 

Additional weight savings could result 
from re-designed and lighter prop shaft 
support structure 

Further advantages of the concept— 
bolting the 


mounted prop directly to the nose of the 


which visualizes nose 
engine—is that engine builders can de 
sign a powerplant to turn at whatever 
speeds will give optimum performance 
und supply it with merely a stub drive 


shaft which would be coupled to the 





Nose-Mounted Prop 


nose-mounted prop Prop s reduction 


gearing and controls would have been 
specially tailored to the engine's rpm 
horsepower and other operating consider 
ations. ‘The idea gives engine manufac 
turers much greater design freedom than 
they now have 
Nose-mounted prop could 
save about 90 Ib. if 
Electric's 164 
craft-helicopter powerplant (AW Sept 
30, p. 34), propeller engineers estimate. 
One of Hamilton Standard’s first nose 


mounted 


concept 
incorporated on 


General 2,600 hp. air 


designs was for the 
Douglas C-132 


prop-powered 


now- 


canceled giant turbo 


transport Specifications 
20 ft.; 


length, 


for this propeller were: diameter 
maximum blade chord, 22 in.; 
54 ft.; weight, 3,600 Ib 

Company engineers say they are now 
examining the nose-mounted concept for 
much smaller turboprop engines 
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Bring your tough ones to Zenith 


Those zebra striped antennas on Gilfillan’s new Quadradar 
set give a dramatic demonstration of how Zenith can help you 
cut down weight and step up performan e at the same time 

The Quadradar’s job is to determine the exact position of 
any aircraft in a 5000-square-mile area surrounding the air 
port. Its antennas must hold their original shape in all three 
dimensions, within remarkably narrow tolerances — through 
polar cold and trop. heat, wind and rain, ice and snow 

This new improved navigation radar weighs only 3,800 
pounds—compared with the hefty 22 tons of previous Ground 
Control Approach units. Zenith’s techniques with resin 
bonded glass fiber helped Gilfillan’s engineers keep the weight 
down. But this was just one of Zenith’s contributions to the 
Quadradar. For example, how was Zenith able to reverse the 


normal electronic function of reinforced plastics in radar 


work 
reflect impulses 7 The 
light. rigid weatherproof brevnne 


to transmu impulse “ ind make the ime material 

bur in the heart of this 
| ndwich 

layer of metal sprayed onimi Ite eb 


ifiswer i 

tructure: a 
killed 4A ith 
craltsmen 

It was a real challenge to meet the exactit tandards of 
this brilliant new radar set. That hy we enjoyed doing it 
learned to form resin-bonded gla files 
electronic and tructural purpe most 
method 


tire 


Vhis is how we ve 
for almost every 
modern " wiucts ! linve 


any shape and size using 


Lsually we can radically reduce t ‘ ind sa 
to boot 
Zenith “ 


structural components ind a better 


reinforced plastic ire the 


invite you to “bring your tough on 


Zenith Plastics Company 


@ 


1600 West 135th Street, Gardena, Ca rnia 


subsidiary of Minnesots ' and t pany 





GREATER NULL STABILITY IN SERVO VALVE 


THROUGH UNITIZED POWER STAGE 


Dry Coil Servo and adjustments, as it assures precise 


ilignment of centering springs along the 


The Hydraulic Research 
Valve maintains excellent null stability 
under all condition 

Stainle teel control spool centering 
springs, pivots, null adjustments and 
an integral unit with re 


poo! axl 

Micro finishe in sleeve spool asse¢ mbly 
keep friction to absolute minimum 
power! leeve are ducing valve hysteresis, and providing 
no brazed joints. Adjusting mechanism i 
never subject to different coefficients o 
expansion regardless of the range « 


ibstantial increase in valve life 
f Maximum reliability of the valve is 
further assured, by triple filtration with 
operating temperatures harp particle size cut-off; and by dry 
Threshold characteristics are enhances torque motor construction using an en- 
by this integral construction of sleeve capsulated coil. 


MyprAuwLic RESEARCH 


AND MANUFACTURING COMPANY 
} ary of Bell A ft Corp 
2835 N. Naomi Street + Burbank, Calif. + Victoria 9-2227 


PRECISION HYDRAULIC VALVES AND COMPONENTS FOR FLIGHT CONTROL SINCE 1943 


10% 
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on type but th 
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nsiderablh 
n Standard 


wn cifort 1 


risitis in 


shallower i 


man pump  scal i 
il irc a real Dp! blem 
Cone ippi | hy 
( omponent is much 


per iture 


xample is a new pump 


vas redesigned from 
i single unit 


h di whi 


ill the 


pump developni nt 
company laboratori l 
nctal-to-metal dynamic seal for th 
control 
Ca resemble i loubl 


ulnp crvo§ pressure pi fon 
| iutomobil 


ston ring 


Propeller Future 


levclopments point t ropel 


pry] 
iw and useful future nu 
prov ided the de ign for 
ire used remain in the sub 


» Mach .94—range Com 
I xperts conced that new 


yrelumimnar lesign 

aK Hlam Stan 

neil i i I ] ( (5! 
ammoth D 


mucl | ilked I " ' Shrouded Props 
WS-] CVC! ‘ \ 


tiibithanh Lon 
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featur vhaich 


than it 
rding t 


Navy Requirements 


ilit requirement ror 


both turbopt p 
mothe ffin 
ments tor both land 
based t mad four-cngimn ift 
for Aircraft Early Warming and Anti 
Submarnne Warning dut 
Another itegor if 


Ham Standard think 
1 long time 
plane—the L-1 
Beaver and Otter 
these piston 
certain] Dy 
think 
Big cnigma to the pl 


Militar Air Transp 


lear of Ihe service ha 


Constellation t 
, ! Still anothers 
ude have a bi 
VIOL, STO Te: bis the fact that 
ig INSDO! | thy " ufacturer 
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Navy T2V-1 


Navy's Lockheed T2V-1 SeaStar landing aboard the USS Antietam 
for its first sea duty. New recently 
completed primary carrier suitability tests during operations held 
off the East Coast. Arresting hook contains pitot tube for air speed 


reading, and dual-purpose antenna for pilot's UHF command radio 


ship-orshore duty trainer 
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Reports 


hown litth 


for Carrier Duty 


and for plane $ 


Tacan unit. Antenna is 8 in. long, 5 in. wide 
14 in. thick. Pitot tube is 34 in. long. SeaStar is 
production at Lockheed’s California division. In 


und Tacan antennas, LAC 


im quantit 
consolidating radi 
technicians developed 5 two-chanm 


filter to isolate equipment operating im different frequency 





ATTENTION ENGINEERS 


Unusual career opportunities for engineering 
personnel are available in new projects for 
developing new fuel transfer systems. Write 
Engineering Manager for details 


110 


fast fuel transfer 


FOR MISSILES 


Modern Missile technology has developed a vast 

number of new fuels, each requiring special handling and storage. 
The problem of safely and quickly transferring 

these fuels from the storage areas to the missiles 

is one which requires special equipment. 

Fast Fuel Transfer systems (FFT), 

developed by Flight Refueling, Inc., 

to increase range and payload of airplanes, 


lend themselves admirably to these new applications, 


The experience which Flight Refueling, Inc., 

has gained in research, design and production of 

the FFT systems used on modern military aircraft 

is already being applied to solve the complex problems 
of split-second preparation of missiles 


for operational use with greatest safety. 


If you have a perplexing missile or aircraft fuel transfer problem, 
Flight Refueling's engineers will be pleased 

to discuss it with you and suggest methods 

of applying the proved FFT principles. 


Flight Refueling, Inc. 


FRIENDSHIP INTERNATIONAL AIRPORT Baltimore 3, Morylond 


West Coast: William E. Davis, Box 642, Inglewood, Calif. 


REPRESENTATIVES Dayton: Fred J. Kendall, Box 622, Far Hills Sta., Dayton 9,O 





have been 
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cir 


i i 
only about 60% weds of 6U0 
ph.—the approximate speed of the 

c upcoming ict transport 
One basis f jet designers going to 
turbojicts was that no turboprop power 
plants of the desired size were available 
vhen the aircrafts’ plans were first laid 


down 


Penalizing Factors 


\s plane speeds exceed 600 mph., 
turboprop become imecreasingly un 
ittractive powerplants. Factors which 
penalize propeller/engine combination 

ompared to pure jets at high speeds 
include increasing mechanical com 
plexity, weight, maimtenance and com 
promise in aircraft design to locate the 
engine so that the prop will have ade 
quate ground clearance 

Hamilton Standard diversification 
program and resultant plunge into the 
ircraft accessory field has not been 
without it pre blems and potential pen 
iltic As the company proceeds on its 
ourse of making non propeller item 
ome of the potential dangers have be 
gun to materialize 

Martin put the problem this diversi 
fication program has created this way 

As we go forward, departmental sp 
cialization on a product basis is required 
because of the variety of products we 
hip each month This specialization 
reache down into. sales, purchasing 
ind many other phases of our overall 
operation 
It appears that there will be a ten 
dency to increase thi product pecial 

ition to the point where virtual] 
iutonomous departments are set up by 
product. The fuel control, with its own 
building th electron depart 


me rc Cy mple of this trend 


Individual May Suffer 


ges, of cours ind th 
mat. disturbs u particu 

lity that this product 
will threaten the 


Nitrogen ‘Tested 


Method of 


rt é DCI 

System developed by British Oxygen 
Aro Equipm nt Ltd., introduces nit 
en into the air bled from the jet 
compressor to pressurize the fucl tank 
Pr portion of nitrogen is prope rly regu 
lated to assure an mert gas within the 
tank as fuel level drops 

Falling back on its experience in de 
veloping mall. hght-weight liquid 


iil ! 
id form and pip 


as Tank Inerter 


AW 


1.) of fuel. 

it] 

d t 

t is mixed with 
Hleat of 
that 


the fuel tanh 


maimmtamned 


SECURITY © OPPORTUNITY » ADVANCEMENT 


for engineers in selected fields at General Mills 


' sm x pee ' , 
‘alized situations d events have brought 
urity an job opp unity situation into sharp focus 


for many today 


FRIENDLY ATMOSPHERE 


LOWER COST OF LIVING 


DELIGHTFUL RESIDENCES 


EACELLENT SCHOOLS 


TUITION KEIMBURSEMENT 


rive FOR FUN 





A LONG-RANGE FUTURE 
FOR YOU 
IN SUCH FIELDS AS: 


MISSILES 

APPLIED MECHANICS 
GEOPHYSICS 

UNDERWATER ORDNANCE 

ELECTRONIC 
COUNTERMEASURES 

DIGITAL & ANALOG 
COMPUTORS 

INSTRUMENTS @ 
CONTROLS 

SOLID STATE PHYSICS 


MICROWAVES & 
ANTENNAS 


INFRARED SYSTEMS 
INERTIAL SYSTEMS 


SYSTEMS ANALYSIS 4 
DESIGN 


SERVOMECHANIOMS 
BALLOON SYSTEMS 


INDUSTRIAL 
AUTOMATION 


UPPER ATMOSPHERE 
RESEARCH 


FINE PARTICLE 
TECHNOLOGY 

SURFACE CHEMISTRY 

orTics 

MECHANICAL DESIGN 

AIRBORNE EARLY 
WARNING 

RADAR SYSTEMS 
INFORMATION THEORY 

ELECTRONIC EQUIPMENT 
DESIGN AND 
MINIATURIZATION 


MECHANICAL DIVISION OF 


Peter D. Burgess, Personnel Director 


impl fill if 
Simply Mechanical Division General Mills 


1620 Central Avenve Northeast 


coupon and send 
today for infor 
Minneapolis 13, Minnesota 
mative bookiet 
that can help Nome 
moke your future Address 


rewarding and 
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Republic Titanium Flies with 


i tone 
at ee 
ink nhs So 


The B-58 is built for the Air Force by Convair, 
A Division of General Dynamics Corporation, 
Fort Worth, Texas. Powered by four General 
Electric J-79 engines, the plane is designed to 
operate at altitudes above 50,000 feet. Photo 
at left is one of the first showing detachable pod 
under fuselage. This feature permits performance 
of a greater variety of missions. 


EPUBLIC 


Wolkds Wideal Kange Ui Standard. Steels 





Convain’s B-58 Hustler 


Republic titanium alloys used for elevated temperature applications 
and weight saving in America’s first Supersonic Bomber 


The delta-winged B-58’s transformation from drawing 
board to production in record-breaking time is a 
tribute to the design-and-engineering skill of Convair 


Division, General Dynamics Corporation. 


This dream plane incorporates the most advanced 
equipment and utilizes the latest engineering mate- 


rials, including Republic Titanium. 


Titanium alloy types produced by Republic Steel are 
used in the B-58 for weight saving and elevated tem- 
perature applications. These particular titanium alloys 
are among the strongest now being produced. They 


offer high strength values at elevated temperatures. 


These alloy types have a minimum tensile strength 


of 130,000 p.s.i. and a minimum yield strength of 


120,000 p.s.i. They meet the demand for high strength 
to resist the effects of aerodynamic heating in super- 


sonic aircraft, such as the B-58. 


The Hustler is the world’s fastest bomber. What 
about the future? Right now, planes are being designed 
for speeds of Mach 3 or 4. Republic is keeping pace. 
At the Titanium Research Laboratory in Canton, Ohio, 
new titanium alloys are being developed with better 


physicals to provide greater operating efficiencies. 


In exploring the “thermal thicket”, many materials 
must be appraised and utilized. Republic— world’s 
largest producer of aircraft steels—is working on new 
high-tensile, stainless types with higher strength and 


greater heat-resistance. 


Republic metallurgists and engineers pioneered the 
development of high strength-to-weight metals. They 
offer you years of experience gained through helping 
hundreds of manufacturers design and redesign their 
products to get more strength with less weight at less 
cost. Contact your local Republic sales office for more 


information. Or send us the coupon. 


STEEL 


ant Stack Produc 


OTHER REPUBLIC PRODUCTS FOR THE 
AIRCRAFT INDUSTRY 


WEDGE-LOCK STEEL SHELVING ADJUSTS QUICKLY ond easily to stock changes 
at Sikorsky Aircraft Company. Parts move out of storage and into produc 
tion fast at the company's Bridgeport, Connecticut, plant. Wedge-Lock 
permits a systematic arrangement of stock for immediate identificatior 
When inventory changes occur, shelves are quickly and easily rearranged 
Wedge-Lock Steel Shelving is specifically designed for high stacking of 
enormous weights. There is no distortior ' stability. Republic's storage 


engineering service is available without obligatior Ma ywupon for facts 


ee 

ENDURO STAINLESS STEEL 1S MADE FOR FLIGHT in both militory and civilian 
aircraft. Above, it is used in an airliner galley for food-serving equipment 
ENDURO is easy to clean and keep clean. Resists rust and corrosion, Will 
not chip, crack, flake, peel or tarnish in tough service. EnDuR offers the 
design engineer numerous benefits in the form of high strength-to- weight 
ratio, toughness, heat-resistance, corrosion-resistance. ENDURO is the air 
craft metal of many uses, from galley to cockpit, from power plant to sk 


Republic will help you apply it to advantage 


1 
! 
| 
| 
| 
| 
| 
| 
| 
| 


REPUBLIC STEEL CORPORATION 
DEPT. C-4050-8 
3118 EAST 45th STREET + CLEVELAND 27, OHIO 


Have a metallurgist call () Titanium ) Staink 


Send more informatior 


I itanium ELNDURO® 


Wedge-Lock Steel Shel 


Name 
Company 


Address 
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reat advances in design... 


NEED THE ADVANCEMENT IN 


WEAR RESISTANCE PROVIDED BY 





FLAME-PLATING BY LiInDE 





Stratospheric altitudes .. . supersonic 

speeds... extreme temperatures subject 

jet plane parts to almost incredible 

conditions of heat and abrasion. To assure 

j" rlect ope ration in all circumstances, bearings 

of hot air valves in the Starfighter are Flame-Plated. 

A tungsten carbide coating, applied by LInDE’s 

unique method, is the only material tried that 
successfully eliminated galling and provided a low 
coctheient of friction over the required service life of the part, 
With the part Flame-Plated, practically no wear occurred 
Phis LINDE process is now a regular production procedure 


Flame-Plating is LINDE’s special process for protecting metal 
parts from wear, abrasion, and fretting corrosion. Tiny particles 
of tungsten carbide or aluminum oxide are literally blasted onto 
the metal surface, Since the temperature of the part being coated 
seldom exceeds 400 degrees I., there is little or no risk of changes 
in its shape or metallurgical properties. Flame-Plated coatings 
can be applied from .002 to .O10 inches thick, and used as 
coated or finished to 0.5 microinches rms. Practically all metals 
can be Flame-Plated — aluminum, magnesium, molybdenum, 
titanium as well as copper and steel. 

Your own design may be improved by Flame-Plating. Find out 
how, by writing for a copy of the booklet “Flame-Plating,” F8065. 
Address Flame-Plating, Dept. AW-13. Linpe Company, Division of 
Union Carbide Corporation, 30 East 42nd Street, New York 17, N.Y. 


In Canada: Linde Company, Division of Union Carbide Canada Limited. 
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Lockheed’s F-104A Starfighter, newest weapon of 
the Air Force, is the most advanced airplane of 
its type. To give them the greatest possible resist- 
ance to extreme conditions, bearing surfaces (ar- 
rows) of hot air valves used in the F-104A are 
Flame-Plated with tungsten carbide. Flame-Plat- 
ing provides the wear-resistant coating needed to 
withstand the high unit loading and temperature 
extremes jet plane parts undergo. ; 


TRADE MARK 


Ui Site). 
oF NS d=) 2) 5 


The terms “Linde” and “Union Carbide” 
are registered trade-marks of Union Carbide Corporation. 





WHAT'S NEW 





Reports Available: 


I he following reports were ponsored 

the Office of Technical Service 
United States Department of Com 
werce, Washington 25, D. ¢ 


Injection and Combustion of Liquid 
Fuels—by A. A. Putnam and other 
Battelle Memorial Institute for Wrnght 
Air Development Center, | S. An 
lorce: $9.00; 786 pp.; (PB 131008 


Spark Ignition of Fuel Mists—Develop- 

ment of Apparatus and Preliminary 

Results—by A. E. Weller, Battclle Me 
norial Institute for Wright Air Devel 
pment Center, U. S. Air Force. Dex 
156: $1.00; 31 pp.; (PB 121855 


Iiydraulic Research in the United States 
Helen K Middleton Pub by Na 
tional Bureau of Standards, United 
State Department of Commerc ~ 


- 
Washington 25, D. C.: $1.50; 220 pp ee 
Kitxo) 


Ihe Cook Technical Review, Volume . 


4—Number 1—Pub. by Cook Electric 3 Soe 
Company, 2700 Southport Ave., Chi r eer iO. ¢:! 


igo 14, Ill: $1.25; 13 pp 


> 


How ‘To Select an Air Compressor of Sine Switch 


the Right Size and Type—Pub. by Au 
Compressor Research Council, 27 East ACTUAL SIZE 


Monroe, Chicago 3, Ill: $.50 pp 


OFF THE LINE Gives You 
Precision Switching Unaffected by 





New, room-temperature vulcanizing 


-eccagge Aver ups yap Moder Environmental Conditions 


sulating electrical and electron 


‘| 
int ind for general potting, cali 


id caulking applications, is availabh Here’ AIRCRAFT 
ere sa 
m Dow { oming Corp. ¢ illed Sila - 4 GUIDED MISSILES 
RTV 501, the rubber is mechani precision switch 
ily or manually mixed with Sikasti especially designed JET ENGINE CONTROLS 


itaivst \ bef re ipplication Vul jor use in INSTRUMENTS 


ng 


nization takes place within 24 hr. at 
m t ee ture Curmg can bi Protected by a strong steel case, the K X4 hasacla \ hermett 
rated by use of 200F heat seal. Operation is accomplished through the use of a metal “wave 
Millvilie, N. J.—Some problems of type’ Gaparagm at the actuating lover 
ng high px d yet aircraft under cu 
nt Instrument Flight Rule gl 
n personal expenence wert 
ed at the recent Airwork Operation 
nposium by Ds Ralph Queal of the Get full details on the new KLIXON Precision Sine Swit« 
\ Medical Laboratory, Wrght Au write now for Bulletins PRSW-1, 2, 3, 4 and 
Development Center. Among them 
e Being given an IIR flight plan which 
quired him to make a nght turn that 


ws tater than bn -80-could poms’ METALS g CONTROLS IMM CORPORATION 


The K X4 is designed with maximum electrical insulation and clear 
ances, and has unusually high current capacity for its small siz 
It can be ganged for multiple pole operation, and it is available with 
a variety of auxiliary actuators 








icgotiate 


ad Departing Washington, D. C., on an Spe neer Thermostat Division 2803 Forest Street, Attleboro, Mas: 


IFR flight plan, agam 1 FSO, he 
ntacted Au I rath ( nf | OVC! h KLixoN 
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@ ( omipany s entrance 
t haul field ti 
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oe] xpansion of service 


I 


ir +4 +) 
nizati 


New and popular { 
Airwork’s Cxpansion cl I \irwe I 


© New building 
; \t 
© New tacility 


ene “N shop 
| | 


The Mon 
Who As Sin ‘ — 


OA SERS 


CAPTAIN 
ANDRE LAFON 


cmier PLOT 
wORTH ATLANTIC SECTOR 





PILOTS’ PILOT 





The man who directs the activities of de Guerre, a 


Chevalier of the Legion of 
million-mile pilots must be one of them Honor 


he is representative of the men who 
Captain Lafon is a seasoned administrator, 


and a seasoned pilot with 11,700 hours of fly 
ing time on his record, Like so many flying 


have helped build the great tradition of 
French aviation. Today, he and the men who 


serve under him continue to contribute to 
men his background includes both civilian 


that history by bringing dependable air 
: 
and military service. Holder of the Croix 


transportation to the peoples of 73 countries. 


oS) AIR FRANCE 


THE WORLD'S LARGEST AIRLINE 
38 TEARS IM AIR TRANSPORT..TION - A DISTINGUISHED RECORD FOR DEPENDABILITY 


S48 YOUR TRAVEL AGENT OF AIR FRANCE « New York + Atlente + Boston « Buffele 
Hertterd + les Angeles « Miemi « Milwaukee + Philedelphic + Pittsburgh 


Menrtreel Torente Vencouve Hevene Puerte Rice 


* Cheeege Cleveland Oollas Qetrow 
St. Lewis + Sen Francisco « Washington, 0. C. - Mexico City 


Fort de France « Pointe « Pitre « Panama + Coreces « Bogete 


New 500 gal 


New oxvgen 


Buffets 
las [D¢ 
hed 
mh ( 


Seps 


' 


irate Service 


mien 


\ mo r 


t Manager 
Robertshaw-Fulton ( 
vd di i 
gh tempera 
iit ift 
1 \W 


the 
Kn 
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Gist Plein’ 


CONSIDER THE CASE OF ETHELBERT ACE... 


Getting to work was a daily rat race 

To punch in at eight, he got up at six 

And wished he had never moved out to the sticks 
The busses and trains and final mad dash 

Upset him so much he developed a rash 

As the days turned to months he neglected his work 
Until one day he said to himself, “Ace, you jerk 

All work and no play is not nature’s plan 

Play it smart and talk to the boys at Kaman 


So Ethelbert did and realized his goal 
He's a top engineer, not an Ace in the hole 


MoRrRAI Meet your problem face to face and take a up 
from Ethelbert Ace. 





i 
THE KAMAN AIRCRAFT CORPORATION — 
71 Windsor Road 


Bloomfield, Connecticut 


eatncll 


My engineering title is 
Nome 
Address 


Lity 

















for the tiret me 


LOW 
COMPRES 
SET 


Butyl ORIN 


Another LINEAR first ...a new, low compression-set 
Butyl Compound for use in “O”’ Rings. Linear Buty! 
Compound 7806-70 is a seal material that withstands 
compression set at elevated temperatures without being 
permanently deformed or losing its resiliency and its 
value as a seal. Also, Butyl withstands the chemical 
actions of the non-flammable phosphate esters such as 
“Skydrol”’, “‘Pydraul’’, “‘Celluflex’’ and ‘‘Lindol’’. 


YET, PROVEN 


Exhaustive tests, under method ‘“B”’ of the ASTM, 
show this new LINEAR compound develops only 30 to 


10°) compression set after 70 hours at 212°F, as com- 
pared to the usual 70 to 95% set experienced with 
previous Butyl compounds. This unusually good re- 
sistance to permanent deformation, combined with a 
tensile strength of 2000 psi and an elongation factor of 
275°., make this material an outstanding one for all 
“O” Ring applications and other molded shapes where 
Buty! rubber’s excellent qualities are desirable. 


Whenever you have a seal problem that is tough to 
handle—look to LINEAR for an answer. Write, or ask 
the local representative for complete information on 
LINEAR’'sS new Butyl Compound 7806-70— today. 


IN RUBBER 


—_— — ee ee 
OMnnnnnnninrnrcnicrocricicccnircncse 


LINEASTY 


LINEAR, inc, STATE ROAD & LEVICK ST., PHILA 35, PA 





BUSINESS FLYING 





DENVER BUSINESSMEN and everyday citizens were impressed by luxurious interiors of executive planes. Shown for the first time to 
public were new Beech Model 95 Travel Air light twin (right) and single-engine four-place Piper PA-24 Comanche (behind Travel Air 


NBAA Plans Basic Operational Manual 


By Erwin J. Bulban It also acknowledges that man vho need assistance im settm 
nembers already have itistact perahio a iach primer t 
Denver—Manual aimed at providing ual incorporating tandard nfo iT c NBAA 
fet ind perational guideline for gher than those propo 
rporate aviation department ind top ort 1 it planned 
nanagement is receiving high priornty 
om National Busine Aircraft Assn ie 
\ ati | ittcmpting to vhip he uitable on all 
nto hape i draft of it proposed man tion of operator 
r cmination among it . 
nembership for mment before pub Reasons for Project 
ion. Basi pot f the draft were Why then bothers 
bated here lurimg NBAA innual Primaril for the 
cason NBAA note 
© Business flying must 
tablishing self-regulatx 
ns under nda v1 vii if i 


Primarily a Guide 


void 
Association admits that writing such iu rl onauth Ad Phenomenal Growth 
manual is a thorny task, considering nistration i i] Acronauti Spcakin befor NB 

videspread viewpoints of its some Board may fe untenable CAA Ad 

member vho yperate the most ist , 

ified air flcet in the world. ‘Tough ¢ I'stablish close liaison 
t job 1s educating the pilot that it i tome! orp rate manag 
yt proposing a “Bible” to which cor ifety and opera 

tion pilots must idhere instead be compromised 
entially a floor of minimums that it © Provide assistance t 


iry for safe operatio ion purcha 
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Approximately half of pilots 


il 
rt 


who hold air transport certificate ire 


in general aviation and most of them 
ire in business flying, he stated 
Particularly noteworthy, he remarked 
vas the fact that from January 1956 to 
January 1957 the number of multi-en 
gine airplanes in general aviation in 


creased by an “astonishing” 25 


New Problems 


Pyle stated that CAA and _ busin 
flyers must jointly solve new problems 
ot ifety brought on b ill of thes 
development ind change ind new 
cquipment 

It is obvious that if business fiving 
does not work on the problems, CAA 
vill feel that it will have to do it unilat 
rally 

NBAA | feel that across-the-board 

: regulation ould well restrict man 

AERO DESIGN all. gold Super Commander, 500th built, made a late appearance at NBAA busine ‘ircraft operations, discourage 

display, captured a commanding position on Broadway, downtown Denver prospective user from entering the 
field 

lor example fatigue factor has been 
onsidered by CAB; at a meeting with 
NBAA it ha proposed that busine 
pilots stick to airline standards, which 
normally restrict pilots to eight hour 
fiving in a 24-hr. period except on tran 
ontinental nonstop flights which pr 
ide a limit of 10 In 

Checking CAB accident file NBAA 
found that there had been no busine 
urcraft accidents attributable to fatigue 
since 1945, indicating that fatigue 1 
not a ritical a factor as CAB had 
thought 

But this was one of the points pi 
posed for the manual. Suggested wa 
0 filving hours a week, 75 hr. a month 
ind not more than S00 hr. a vear. On 
company pilot stated that his compan 


ra 
Ig 


vorks on a mileage rather than hour 
basis; its rule is that pilots can fly uy 
to 2.000 mi. in two consecutive day 


TRECKER SUPER GULL amphibian was appropriately displayed in fountained aquarium of nust lav off the third day 


Denver's Mile High Center. Airplanes were towed intact to display from Stapleton Airfield Pilot Authority 
Coin point on vhich there was 100 
oncurrence was that the chief pilot 
hould be del gated complete mithor 
ity on operation of the aviation depart 
ment from the chief cxecutive of the 
ompan Phi vould mean that if 
there were any questions or dissatisfa 
tion with loading of the airplane from 
vithin the company, these would hav 
to be referred m writing to the chief 
utive, freeing the pilot as a point 
dissension 
Pilot duties im the ibin and when 
not fiving also are touched on. NBAA 
guide states that the pilot should not 
be expected to perform cabin duties im 
heavy trafhe areas or if they keep him 
out of the cockpit more than a few 
minutes at a time 
One company pilot noted — that 
SMALLEST PLANE SHOWN was Forney Aircoupe two-placer, a modernized postwar hi operation had reached an under 


version of prewar Excoupe. Priced at $6,250, 40 Aircoupes have been delivered, tanding with executives that food wa 
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Ready now-=new catalog 


describing 6 complete line 
of refueling equipment for... 


overwing refueling... 


Also No. 8385 Non-Drip Oil Servicing Nozzle 


No. 9162 
Overwing Fuel 
Servicing Nozzle 


No. 4092 
Underwing Fuel 


. e *Servicing Nozzle 
underwing refueling... | 


Also No. 8718 Aircraft Pressure Fuel Servicing Adapters for underwing refueling 


No. 4092 FC 
Underwing Fuel 
Servicina Nozzle 


hydrant systems 


No. 13200 Hydrant Emergency Valve and Adopter for automatic shyt-off servieg No. 40938 
Hydrant Valve 


No, 4096 
Hydrant Adapter 





panama argon ging 
BUCKEYE IRON & BRASS WORKS 
Box 883, Dayton, Ohio 


Get your free copy of Buckeye’s new 


catalog prepared espe 
cially for ' 


gircraft refueling it's available now 


NAME 


QUALITY PRODUCTS 
FOR THE AVIATION INDUSTRY 


These and other Buckeye aircraft refueling valves 
ore described in full in our new Aircraft Catalog. 


COMPANY 





DAA AAA AAA 


a 


' 


SPS HI-Ti titanium aircraft bolts are regularly manufactured in four standard configurations: internal wrenching tension bolts, 
12-point external wrenching tension bolts, hexagon head external wrenching shear bolts, and flush head internal wrenching shear bolts 


Weighing 43° less than steel bolts of equivalent dimensions, they can save you as much as 1000 Ib. per airframe—with no loss in strength. 


SPS Hi-Ti titanium bolts help you build 


lighter airframes without sacrificing strength 


SPS Hi-Ti titanium bolts help you solve the problem of 


HI-Tl versus Alloy Steel BOLT reducing airframe weight without compromising strength. 


They weigh 43% less than alloy steel bolts of the same size 


STEEL A comparison of typical 
HI-T| mechanical properties One |b. of them can do the work of 1% Ib. of steel bolts 


Yet in tensile-strength-to-weight ratio and fatigue resist- 


RELATIVE WEIGHT am eae 0.57 ance, they outperform steel 


es Once considered a laboratory curiosity, titanium bolts 
of . , 
ENSILE STRENGTH (psi) gees 0 000 have for some time been standard production items at 


SPS. Hi-Ti bolts are found in many advanced design 
* TENSILE STRENGTH. 174,500 


\OWNCH 10 mms 365750 operational aircraft. This is because SPS—producer of the 


first successful titanium aircraft bolt—invested over 


FATIGUE STRENGTH (pei) 40,000 $500,000 and several years of high priority research in 
at 6,000,000 CYCLES HEB 50.000 , ‘ 
(with 10% preload) ' 
STRENGTH-TO-WEIGHT 40,000 metal. Today SPS has the most extensive facilities in the 
RATI , 
PEAK Boose 9 800 industry for the production and testing of titanium fasteners 


learning how to deal with this promising but sensitive 


As a result, we can give you both the technical assistance 


, 15.6 
ELONGATION (%) — and the delivery you need to utilize fully the advantages of 


titanium bolts in your current airframe projects 
* REDUCTION IN AREA (%) 


SL MR For more information on Hi-Ti titanium aircraft bolts, 


Quend cn 967 guage qadaee wate write Aircraft Products Division, STANDARD PRESSED STEEI 
tr bolts 
at Co., Jenkintown 3, Pa. 


Hi-Ti vs. alloy steel. Tensile, clongation and reduction area 

properties are based on the performance of bolt gage specimens STANDARD PRESSED STEEL CO. 
Endurance lin ‘ determined by subjecting bolts to tension 

load alternating tween maximum and 10 preload for a AIRCRAFT PRODUCTS DIVISION 

total of 8.000.000 cy« vithout inducing failure. Significant 

comparison | the wth-to cht ratio at endurance mit JENKINTOWN PENNSYLVANIA 
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ike on another job which 
Business Flyer Awards v1 them with the training 
the cr uld he il roc 
Ith} ny whi 1 
their flight 
ident Henr 
Ci lulsa 


Denver—Safety awards have been made 
to 131 corporation pilots who have flown 
a total of 115,853,845 mi. without a dent 
to their aircraft or injury to a single pas 
senger 


National Business Aircraft Assn. pre cy Wa 
: Sane 

sented awards to 43 pilots who have flown ma pre 

one million miles or more without acci in the compat 

Still another 


iid that his fir 
pilot interviewed 


dent or injury and to 88 others who have 
flown more than 500,000 mi. with the 
same record 

In addition NBAA honored 42 mem 


ber corporations who have compiled a 


department regarding 
th ompam ind then 
tudy to prepare hu 


I 


total of 79,716,630 mi. without accident I 

whi h he \A rule 
set by American Standards Assn. and by NBAA hop 
National Safety Council. Last vear 29 uch a manual 


pilots received one-million-mile safety vith 


or injury. Awards are based on standards 


wwards, 59 were given 500,000-mi. honors 


- 
ind 26 corporations received company 

’ , 
iwards naimtal 











pre pared ! 


jightplane Avionics 


| 
Dealers Form Group 


Sonn | ] f | ti] f coul pre 
ent them from keeping proficient o1 Denver—Avions 

ould impose a fatigue factor on them t | pi 

thers felt that pilot hould be free te ! rl fOTMmce 





Import Planned of Spanish Business Plane 


New York—Spanish-built light transports, re-engineered to Minnesota Airmotive has approximately a score of its modifi 
meet U.S. business flying requirements, will be imported to the cation specialists working with the Spanish manufacturer on 
U.S. next year, Aviation Week has learned. Now being groomed this program. In addition 
to Civil Aeronautics Administration Part O4B regulations, new 202B will be completely fitted with American-made equipment 
plane will be a 250-mph.-cruise executive transport seating md 
Goodrich single-disk wheels and brakes and high-pressure Type 


to general acrodynamn ke snntty the 


ICCESSOTH mcluding new landin car mecorporatin 
about a dozen passengers and costing approximately $275,000 
2) pnheumatn boot-ty pe deicing system Power package will 
202 be Wright R1IS20-56As furnished by Steward-Davi havin 
Siamesed exhaust stacks fitted with augmentor tub Ni 
d to transport 


ready to operate 
Transport is an executive version of the Spanish CASA 


Halcon designated the 202B. Basic configuration is low-wing 
tricycle landing gear. Cabin is unpressurized. First NESA electrically de-iced windshield, designe 


twin-engine 
will have a built-in Airstai 


prototype has been flying since 1952; second prototype, with quirements, will be fitted. Plane 


more powerful engines, has been flying since 1956. Plane was type passenger door 
designed to comply with both British and U.S. airworthiness Preliminary engimecring analysis udic 
202B will have gross weight of about 22 0 Ib.. landin 


Wingspan 


it the one 


requirements 

Minnesota Airmotive has taken on North and South Ameri of 1h 0 Ib., weig 00 Ib. empty 
can distributorship for the new airplane and has some 20 on mately 65 ft ft. Maximum inside cabin diamete 
order, on condition that it meets CAA Part O4B specifications sbout ’ 
It expects to fly the first sirplane to the United States via Indicated performance (at maximum gro 
the North Atlantic in April or May, then send it on a nation liminary data: cruise speed of 245.4 mph 
level rate of climb, | fpm.; climb at 


6 ft. Power to weight ratio will be approximated 





wide demonstration tour, Several executive plane owners have 
Aviation Week at 10.000 ft 10 fpim Single-cngine 


expressed firm interest in purchasing 202B: 
ipproximately 9 700 tt. Normal range 


understand: 
Minnesota Airmotive, Inc., Wold Chamberlain Field, Minne Haleon 202B will take off in about 10 


vind, no fap ith one engine 


ipolis, first became acquainted with the Halcon when it was obstacle at zero ’ 


purchasing ipproximately a dozen Lodestars in Spain for con will take 4,700 ft. Tt will require 694 tt. for landing 


version to executive planes. Initial evaluation indicated that Price of $275,000 will include full interior, instrame 
with some modification to meet U.S. executive requirements md communications and navigati 


the Halcon would have a promising market excepting radar and radome 
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consider this: 
These PROVED-IN-USE 
ELECTRO-SNAP assemblies 


are now 


Cost a problem in 


STANDARD production items! 





kL 


MODEL A9-6—Rotary release switch. 
2-positior, D.P.D.T., simultaneous ac- 
tion. Vibration resistant; binder screw 
fermination. 

Dimensions: 14x14 nah,” 


“ 


¥ 


MODEL C3-8—Vibration-free, posi- 
tive detent-action, cut-off switch 
with potted wire leads in D.P.D.T. 
with simultaneous action. Dimen- 
sions: | %e"x3%6'x 1%” 


MODEL C3-13—High current, man- 
vally-operated cut-off switch. Will 
simultaneously interrupt 4 circuits 
of 40 amps, 30 V. DC —or much 
higher voltages with lower amper- 
ages. Has 8 separate circuits avail 
able in one control device. Dimen- 
sions: 5'Yg"x1V2"x1 V2". 





MODEL A9-7 — Multi-pole, ganged, 
sub-miniature assemby with rotary 
actuation, Positive detent-action 
gives exact indexing for accurate 
control 


Dimensions 314,’ x}! o’x?%,"". 








MODEL A4-67—Manual pushbutton 
actuated, 2 to 6 circuits; single pole 
to triple pole; simultaneous action 
Available with various colored but- 
tons 





MODEL HS25-4 Hermetically sealed 
rocket safety switch, highly vibra 
tion resistant. Roller actuated; 
S.P.D.T., 1 circuit; 4 amps @ 30 V 
DC, res.; 2.5 amps., ind 

Dimensions: 3%{)"x 1x1". 











designing your controls? 





@ Over the years, ELECTRO-SNAP has developed 
literally thousands of special switches which are now available as 


standard production models. 


Most important—one of them may be exactly right for your needs. 
And that will mean standard switch economy for you . . . plus proved 


precision, performance, stability and operational long-life! 


Why not investigate the huge selection of precision-engineered 


ELECTRO-SNAP standard switches and control assemblies? Describe 
MODEL H1-43—Stepless adjustment, 
roller-arm actuated, D.P.D.T. 4 cir- 
with complete specifications —- and we will promptly forward you cuit limit switch, Ribbed case her 

metically sealed against heat and 
our recommendations and full technical data, cold. Highly shock resistant. 10 amps 
@ 125/250 V. AC; 30 V. Dt Life 
200,000 ops. Dimensions: 1% x 
334°«144," (Also available D.P.D.T.) 


the particular application you have in mind, together 





MODEL A2-11—Hermetically-sealed, MODEL C3-11—Mechanica! over-ride MODEL C1-4 — Hermetically sealed 
roller-lever actuated switch. Rubber assembly. Will convert from auto multi-pole assembly. Automatically 
booted termina! board base with matic function to manuel operation actusted with manuel over-ride for 
screw terminals. Corrosion resistant of control surfaces powering and depowering multi 
D.P.D.T., 4 circuits; 15 amps. at 120 Dimensions: 3%"x1% "x14" ple circuits 

V. AC; 30 V. DC. Dimensions 
2°34 "Ki, 











ELECTRO-SNAP... 
for STANDARD SWITCH ECONOMY 


as well as custom “specials” -- ELECTRO - SNAP 
SWITCH & MFG. CO. 


engineered to your specifications 4232 W. Lake $., Chicege 24, Illinois 


VA. 63100 Twx # CG-1400 











SPECIALIGTS IN ELECTRO-MECHANICAL GWITCHES AND CONTROLS 





new light 
on a cold problem 


by 


[" the land of the midnight sun—or 
anywhere the temperatures drop 
down to — 65°F and stay there—Janitrol 
hot fuel prime systems provide positive 
engine starting in a matter of minutes. 

In a series of tests for example, a 
Curtiss-Wright turbo-compound engine 
which had been cold soaked for three 
solid days at —65°F was started in 60 
seconds and running clear in 3 minutes. 
This was not an isolated example. The 
Janitrol unit does it repeatedly 

Ihe unit is less than 18 inches long, 
weighs under 16 pounds, heats fuel 
from —65°F to 200°F and supplies hot 
fuel at the rate required as long as 
necessary to insure smooth starts. 

Janitrol’s broad experience in solving 
such problems has led to other im- 
portant developments: such as Janitrol 
high-temperature high-pressure cou- 
plings; pneumatic controls, heat ex 
changers, and purge gas systems. Call 
your nearby Janitrol representative. 
Janitrol Aircraft-Automotive Division, 
Surface Combustion Corporation, 
Columbus 16, Ohio. 





ALL-ROUND VISIBILITY is provided by positioning wing high behind cabin and placement of engine atop fuselage. Turbomeca Mai 
bore 2 of 880-Ib. thrust gives 260-mph. cruise speed at 10,000 ft. Later, more powerful jets would raise cruise speed to 382 mph 








TWIN TAIL has sing le spar for bending, torsion load 


FLUSH INTAKE (atop cockpit) is close to readily accessible Marbore. DIVE BRAKE juts out above landing ¢g 
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Resistance Welding of Jet Engines 


Pratt & Whitney Uses Sciaky Techniques 
To Slash Weight of J-57 Engines 


The replacement of silver brazed steel 
with Sciaky resistance welded alumi 
num has made po tible a significant 
weight reduction in Pratt & Whitney 
Aircralt's ]-57 jet engine 

The part affected is the 


stator of the COMpressor 


shroud 
section TT 
fore the huge Sciaky welders wer 


put into service, the shroud stators 
were made of steel, fabricated with a 
silver brazing proce 

\ i result of Pratt & Whitney's 
constant research for improvement 
project’ engineers recommended — the 
use of aluminum, Experiments showed 
welding, under the 
delivered by the 


Sciaky machines, was the only means 


that resistance 
(000 pound pressure 


by whic h the aluminum piece 5 could 
be joined without weldment cracks 
Five Sciaky patented DPhree-Phase 


welders producing a total of 740,000 
secondary amperes used for this op 
eration represent the largest concen- 
tration of such machines in the world, 
They are described by Pratt & Whitney 
Aircraft as the only welders capable 
of satisfactorily welding the aluminum 
shrouds 

Chree of the five welders are equip- 
ped with Se iaky Predetermined Elec 
tronic Counter Controls. The unique 
control makes it poss ble for users to 
get precisely what they set on the 
machine. There is no deviation and 
settings are consistent through the 
entire range of adjustment Setup to 
repe at previous runs Is simple 

For further information, write to- 
day for Bulletins No. 338 and 339. 
Sciaky Bros., Inc., 4935 W. 67th St., 
Chicago 38, IL, POrtsmouth 7-6500. 


HELPS PUT PROFIT 
INTO MANUFACTURING 


Close-up of the shroud stator being 
resistance welded. 


Four Sciaky patented Three-Phase welders installed in the East Hartford plant of Pratt 
& Whitney Aircraft. Since the photo was taken, a fifth machine has been added. They 
are the only welders capable of welding aluminum shrouds without leaving cracks. 
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East German, New Zealand 


Contrast in agricultural aviation activities 


SS ee ee —— 


on both sides of the lron Curtain is shown 
in projects being carried out in East Ger 
many and New Zealand 

Like Soviet airline, Aeroflot, Communist 
controlled East German carrier, Deutsche 
Lufthansa, controls agricultural aviation. 
Russian Antonov AN-2 single-engine biplane 
(top) is loaded with dust chemical by means 
ot a hopper opening atop the fuselage. 
Soviets say AN-2 takes 1,300-1,500 Ib. of 
dry chemical. AN-2 is dispensing its load at 
tree-top height over insect-infested forests 
wound Arnstadt, Stadtilm and Ilmenau 
right) 

Auster Agricola spray plane (below) is 


dispensing liquid chemicals at up to 40 
gal./acre in New Zealand. Though much 
maller than the AN-2, the Agricola can 
carry up to 1,680 Ib. of dry chemicals or 


177 gal. of liquid. 
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Suitable races for use 
with Torrington Needle 
Thrust Bearings can be 
supplied upon request 
The bearing may operate 
directly on hardened and 


ground adjacent parts. 


NEEDLE © SPHERICAL ROLLER + 


130 


Torrington’s new Needle Thrust Bearing 


grows in popularity... and range of sizes 


Designers have been quick to take advantage of the compactness, high thrust 
capacity and low unit cost of Torrington’s new Needle Thrust Bearing 

Io meet the growing demand for this bearing in automatic transmissions, 
governors, steering gears, bevel gears, hydraulic pumps, torque converters and 
many other applications, tooling has been completed to produce bearings 
ranging from .500" ID to 3.000” ID 

Only .0781” thick, the Torrington Needle Thrust Bearing is thin as an 
ordinary thrust washer, yet brings all the advantages of anti-friction operation 
to applications where space is limited. Mating steel retainer halves are joined 
securely to form a self-contained unit that ts easy to handle and install 

Plan today to evaluate the Torrington Needle Thrust Bearing. Services of 
our Engineering Department are available to help you. For full information, 
write for Bulletin No. 16, “Torrington Needle Thrust Bearings.” The Torring- 
ton Company, Torrington, Conn.—and South Bend 21, Ind 


TORRINGTON SEARINGS 


District Offices and Distributors in Prin ip ual Cities of United States and Canada 


TAPERED ROLLER + CYLINDRICAL ROLLER * BALL © WEEDLE ROLLERS + THRUST 





Cessna 620 Passes 
Phase I Flight Tests 


pressurized 
busine transport recent! 
Phase I test program f 

Administration in 
ind flight 
new ¢ 


Wichita — fk our-engined 
Cessna 620 

mpleted its 
Civil Aeronautx 
olving performance 
teristu Ihe 620’s 
GSO526 singl 


cngines ire iti 


( h ita 

ntal 
upercharged flat 
final tage ot 


ontin 
peed 
thei 
certincation 
Cessna has not yet officially disclosed 
i backlog for the 620, but it is known 
to consist of at least 
Actual production line is expected to 
be ct the next 90 day in 
Cessna’s Wallace plant the 
hirst O2U produ tion model i expected 
to leave the factory in late March 
Company flight test progr 
howed that slight reduction in takeoft 
nd METO power cé uld be traded for 
performance, accord- 
Ralph Harmon. As a 
ofhcially rated at 340 
it takeoff and at 


rpm. for maximum 


one custome! 


up inl 


new ind 


idditional CTUuIM 
ng to designe 
ult, engines are 
hy it 3.100 rpm 
hp if 
tinuous pert 
Number two prototype | 
xtensive full-scale static tnals im 
major test This will melud 
onditions of 10f 


II 000 Ib. download 


PRIVATE LINES 


3 000 
rmance 


undcrg 





civil planes w 
the first eight 1 
Hircl ift 


ed with 


U.S export ot 


f ly , ' 


Safe Flight Instrument Corp., N. Y 
) Don Horn Ci Memph 
lenn ind Alaskan Aircraft | quipi 
» | In 4 rie f istril 


Li inted 
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Cessna 310 will be used | l 
Air Services, Ltd., on tw ur J 
mapping c ntracts ce the whol | 
of Trinidad 190% q. m 
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Aircraft Corp. by Air Materygl 
New award extends Beech 
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Needling A Cylinder To Save Oil 


This Airwork Inspector is electron 


urface finish on 


ically checking the 

a cylinder wall with a profilometer 
This device registers the microscopi 
roughness of the cylinder wall wn 
controlling oil 


life of 


important factor in 


consumption throughout the 
the engine 

Too rough a surface quickly wear 
mooth a sur 


the piston rings. ‘Too 


keeps the piston rings from 


irwork 


Airwork 


Millville, New Jersey 


NEW ARF 


WA 


eating prope rly 
It take 


inure ‘ 


method to 
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leven lapped 


moc ri 


me Yiinder wall finish 
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that best cor 
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trols oil consumption 


consumption 
Airwork a 


operation 
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work loyvether 


produce a cylinder that con 


ind Conserve 


power during the life of the engin 
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tvro Aircraft Limited has achieved a brilliant record, creating the famed Jetliner, the rocket-firing CF-100 and soon now, the supersonic 
Avro Arrow. Still shrouded in secrecy, advanced aeronautical projects now in the design stage, present new challenges to men with imagina 
tion and vision who have a sound background in engineering, mathematics, physics, aerodynamics, metallurgy or « omputer programming. 


startling Enthusiasm and excitement keynote all aspects of design 
and engineering at Avro. For Avro Aircraft’s advanced projects 
are pushing into the thermal thicket . . . rising into the 


th i ngs stratosphere. There new mysteries remain to be solved; new 


challenges loom for men with skill and ingenuity. 


Association with these projects stimulates the creative 


are happen i ng imagination of the engineer, the mathematician, the metallurgist 


and aerodynamicist. Every problem becomes a new, 
in interesting and inspiring experience. 
You will work in Malton, Ontario, a suburb of Metropolitan 


Toronto, You will be assigned to an advanced engineering team. 
A You will be assisted by the most advanced electronic computing 
equipment in the world. You will receive company-paid 


group life, sickness and accident insurance and you will be 
at eligible to participate in a retirement income plan. Your progress 
will continue as rapidly as you demonstrate your ability. 


AW Q oO For complete information, write us today. We will forward 
application forms and gladly answer any questions you may have, 


EMPLOYMENT MANAGER 


AVRO AIRCRAFT LIMITED 


BOX 4004, TERMINAL “A", TORONTO «+ ONTARIO 
MEMBER: A. V. ROE CANADA LIMITED AND THE HAWKER SIDDELEY GROUP 





ninimum of 25 hr. monthly, estimates 
hief executive of Murray Corp., auto 
motive accessory manufacturer, Towson, 
Md. Murray Corp. is leasing Ranger 
from Chesapeake & Potomac Airways, 
Friendship Airport, to transport per 
onnel and customers to and from plant 
nd customers’ offices 


Five-inch diameter indicator for RCA 
AVO-50 lightweight business _ plane 
radar is interchangeable with current 
three-inch indicator, has gain control, 
range, tilt, contour and intensity n 
trols grouped around the perimeter 
RCA also displayed bright tube replace- 
ment for AVQ-50 which is interchange 





WwW 


eather Radio Sets 


A hort wave and standard 
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difference 


Though fingers may look alike, close examination of the fings rprints always 
finds a difference. As closely as conventional and Rolle laboratory controlled 
castings may resemble each other, a close look finds a difference there, too 

The difference is born in the Rolle Laboratories. Years of pecialization 
in the sand, permanent mold, shell mold, and investment casting of alumi 
num and magnesium have resulted in intimate familiarity with the char 
acteristics and peculiarities of each alloy. The difference grows with the 
quantometer and wet analysis, and physical testing of evary single melt 
It thrives under the most accurate control of melt, pour, and heat treat 
temperatures modern foundry instruments can provide. And it pays off 
in fewer rejects... longer life... higher physicals and lower overall 
casting cost. 

If you'd like to learn more about the benefits of Roll 


hand, send along your prints for an obligation-free quote. In any case, requé 


) 


thoratory control ju 4 


st 


your copy of Rolle’s 58 page engineering manual with complete data on all light 
metal casting alloys and hundreds of hints on casting design and specification 


laboratory controlled castings 


ROLLE MANUFACTURING CO. - Third & Cannon - Lansdale, Pa. - Ulysses 5-1171 





Drones 


Missiles 


Torpedoes 


by Whittaker Gyros! 


Unsurpassed for accuracy and de 
pendability, Whittaker Gyros are able 
to shrug off the effects of shock, 


acceleration, vibration, heat or cold 


1HE REASON”? For all the foregoing 
Whittaker Gyros have 
tested! Rigid quality 
resulted in continued 


conditions 

been 100% 
control has 
customer satisfaction since 1946 


more than a decade 
and experience insures meeting exact 


And because Whittaker uses nickel 
alloys such as a monel for frames and 
gimbals, added strength is gained with 
little increase in weight 

Whittaker engineers and technicians 
have worked together as a team for 


This background 


specifications the first time. 


G Whittaker Gyro 


DIVISION OF TELECOMPUTING CORPORATION * VAN NUYS, CALIF, © STonley 3-1950 


The 72-inch dia. hydrogen atmosphere furnace being 
lowered over a loaded furnace bell. Detroit plant 


@269 


Brazed stainiess steel and titanium alloy parts are 
strong, undistoried, and bright and free of oxides 


wee 


If you are planning the 
manufacture of stainless alloy 
assemblies, you should check 
our facilities and skills for 


BRAZING and 
PROCESSING 


Stainless Steel & Titanium 


You'll find our up-to-the minute facilities 
and years of experience can help you in 
your stainless steel brazing and heat treat- 
ing. All three of our plants are equipped 
with pure dry hydrogen atmosphere fur- 
naces, and are manned by skilled engi- 
neers. They are also pioneers in the use 
of Nicrobraz, the stainless brazing alloys 
that have the strength and corrosion re- 
sistance of stainless steel at 2000° F. 


Vacuum-type furnaces are used in the 
Detroit plant for silver brazing complex 
titanium alloy assemblies. Our fluxless 
process provides high joint shear strength 
with no distortion, oxidation, or loss of 
ductility. Heat treating and degassing of 
titanium alloy parts is also done. Con- 
tact us for more information. 


STAINLESS PROCESSING DIVISION 


WALL COLMONOY CORPORATION 
19345 John R Street + Detroit 3, Michigan 
PENNSYLVANIA: Bristol Pike, Morrisville, Pa. 
CALIFORNIA: 1565 Bluff Road, Montebello, Cal. 





Beech 1957 Sales 

Total sales of more than $103 million 
were recorded by Beech Aircraft Corp. 
in fiscal year ended recently. Company 
has a current backlog of $107 million. 
Commercial aircraft sales of $35.5 mil- 
lion in Fiscal 1957 topped the previous 
year's $32,091,761. Military sales in the 
year just ended were approximately $68 
million compared to $42,447,000 in 
Fiscal 1956. 

Sales gain of better than 10° over 
last year is expected to be exceeded in 
current fiscal year due to company's new 
four-place Travel Air light twin. 











ible with standard tube and is said t 
be approximately 100 times brighter 
New tube should go into production 
early next year. RCA has delivered 
ome 50 AVQ-50 radars to dealers thu 


far for executive plane us 


First Cair Pagan Beech DISS con 
version (AW Oct. 14, p. 141) has been 
delivered to Gertenslager Co., Wooster 
., truck body builder. New Pag 
useful load increased 900 Ib 


tandard model 


in hia 


Integrally lighted instrument system, 
with bulbs placed behind dials, was di 
plaved bi Bendix Pioncer ( central Si 
tem is slated for DC installation 

Bendix RDR-1ID lightweight busin 
plane radar will be priced it about $1. 
is slated 
to go into production round the first 
of next vear. Bendix will make a bright 
tube available as optional equipment 
later in 19558; it will be inte hangeabl 
with present tubs 


O00 minus wave rund radon 


Goodyear’s new automatic 

ctor system, tvpe 260 Mk 

vailable to busine flvers in 
days, price will be about $500. Equip 
weich 1.6 Ib Iw three-inth 


lipstream, react 


ment 
probes, extending into 
to icing and pick up pressure differen 
tial between detector and 
probe Svstem can be fitted to flash a 
light or activate the ontrol 


ler of an ice protection system 


reference 


iutomatn 


United Air Lines | 
proficiency traiming course 
fivers, including radar instruction ($75 
meteorology ($150 limited DC-6 and 
Convair 340 simulator and Link train 
ing. Course ire identical to 
nven UAT pilots. UAL will 
training at any of its major terminals 
for groups, will take small enrollment 
it its Denver, Colo., base. For detail 
United Air Lines Operating Bas« 
Stapleton 


initiating pilot 


for executive 


thos« 


TOV ice 


write 
Mlight Operations Division 
Airficld, Denver 
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CONSOLIDATED 2001 
USAF MA.1 


GROUND SUPPORT! 


"A -_ 


To meet the vital jet age It provides 
a a w= needs of ground sup © A.C. POWER... 30 KVA, 400 cycies, 3 
} = y port, Consolidated has phase and 10 KW 1 phase, close regulated. 


b : — 
1, Sy) LL. 4] —_evoted its fullest re ¢ D.C. POWER . . . 26.6 volts, up to 2260 
in | , i 


ai & -_— = sources developing both AMP. For Split or single bus start and ser- 
© SIF Gi 4) single and multi-pur vicing. 

; pose units proven @ COMPRESSOR... Air supply up to 3600 
efficient and now in active service. Typical of these units psi, 13.6 CFM, 1,000 cu. in. reservoir 
is the Consolidated Model 2001 (U.S.A.F. MA-1). This highly © TOWING... All-wheel drive vehicte with 
compact self-propelled vehicle combines in a single unit all re mechanical or torque converter traremission, 
quirements for towing, testing, servicing and starting jet aircraft as desired. 


IN ACTIVE USE WITH U.S. AIR FORCE, NAVY AND MARINE UNITS Other models of single and 
multi-purpose ground support equipment are available with any combinations of AC and 
DC power high pressure air, hydraulics, and low pressure air refrigeration and heating 


CONSOLIDATED’S resourcefulness in solving the most challenging problems in the design 
and manufacture of ground support equipment attests to its ability to develop specialized units 
to fit your individual needs 


CONSOLIDATED 


Digaseetev.vecTtrTrRiccORPORATION 


STAMFORD, CONN BRANCHES * DALLAS, TEX * DAYTON, OHIO «+ LOS ANGELES 
N CANADA: REXDALE, TORONTO, ONT 





TO PROTECT MILLIONS OF DOLLARS OVER MILLIONS OF MILES... 


To guard lives and to save taxpayers’ money on its globe-girdling operations, the Military Air Transport 


MATS utilizes Skydrol for proved 


MATS madeathorough examination 
of fire-resistant Skydrol before 
selecting it for the cabin super- 
chargers of all Douglas C-11S8A’s. 
Now MATS has been using Skydrol 
for three years—around the globe, at 
high and low altitudes, at arctic 
temperatures, in desert heat and in 
jungle dampness. No matter where 


M ATS knows Skydrol will 


he there to do its job because Sky- 


it’ flies, 


drol is available the globe over. 


Today more than 700 airplanes inthe 





world’s major airlines are protected 
by Skydrol. They have logged over 
7,500,000 flying hours. This is im- 
pressive proof of Skydrol safety, 
especially when you consider how 
many hydraulic leaks occur in the 


average big plane per flight. 


Consider how many hydraulic fluid 
leaks in fire-sensitive areas show up 
in your planes per month. Skydrol is 
the key to peace of mind about 


these hydraulic fluid leaks... it is 


a fire-resistant, lubricating chemical, 
not an oil...and the world’s only 
fire-resistant hydraulic fluid approv- 


ed by the C.A.A. 
JET OR PISTON-POWERED— 


there’s a Skydrol for every type of 
aircraft. It’s just farsighted safety 
and good business to order all new 
aircraft equipped with Skydrol. And 
conversion of present fleets to Sky- 
drol IS CASY and costs comparatively 


little at overhaul time. 





PY AIR TRANSPORT SERVICE 


_ 


Service utilizes Skydrol fire-resistant hydraulic fluid for superchargers of its Douglas C-118A's. 


protection from hydraulic fluid fire 


























slslalabalee 
al 


Rae 

















LONGER SERVICE LIFE — Actual use in 
the Douglas supercharger shows excellent 
chemical and thermal stability of Sky 
drol it stretches service life up to 16 


times that of conventional hydraulic fluid. 


39 MAJOR AIRLINES 


NOW SPECIFYING SKYDROL.. 


LAI 
ANA 
Lasca 
Slick 
JAL 
CMA 
KLM 
LAN 
TAI 
UAT 
Aramco 
B.0.A.C 
National 


Panagra 
Western 
Alitalia 
Swissair 
United 
American 
Braniff 
Delta 
Northeast 
Northwest 


Cathay Pacific 


Continental 
f lying Tiger 


Pan American 
Canadian Pacific 
Trans-Caribbean 
Riddle Airlines 
Panair de Brazil 
Alaska Airlines 
A.V.B. (Brazil) 
Ethiopian Airlines 
TCA 

SAS 

Air india 

Capital 

Eastern Air Lines 


For more facts, write today to 
MONSANTO CHEMICAL COMPANY 
Aviation Fluids Dept. AF-2 
800 N. 12th Bivd., St. Louis 1, Mo 
Montreal 


S. Pat. Og 


In Canada: Mor » Canada Lad 


SAY) DROL leg { 


® 
Where Creative Chemistry Works Wonders Far You 





EMPLOYMENT OPPORTUNITIES 


Rohr engineers are 


busy building 


tomorrow's great airliners 


lod ay... 


Rohr is eager to maintain its top position in aircraft components and desires 
to talk to aircraft engineers who are eager to help build power packages 


and other major components for America’s great new airliners of the future 


Rohr's quarter-billion backlog is over 50% commercial. This, of course, means 
real security along with top industry salaries and career opportunities in the 
nation’s finest liv ing area Expe rienced design and stress engineers are invited 


to write Rohr now. We'll arrange personal interviews at mutual convenience 


of Ready-To- Install 
Power Packages for Airplanes 


World's Largest Producer 


Address: J. L. Hobel, Industrial Relations Manager, 


Rohr Aircraft Corp., Chula Vista, California, Dept. 45 


138 


Chule Vista and Riverside, Calif, 








AERONAUTICAL 
ENGINEERS 


MECHANICAL 
ENGINEERS 
for 


ANALYSIS 
SYNTHESIS 
EVALUATION 


of AIRCRAFT NUCLEAR 
PROPULSION SYSTEMS 


You will work on the application 
of nuclear propulsion systems to 
both manned aircraft and missile 
systems. The work involves liai- 
son with planning groups in the 
Atomic Energy Commission, 
military services, and aircraft 
companies 
BOTH TECHNICAL AND 

SUPERVISORY POSITIONS OPEN 
Individual advancement aided by 
Full Tuition Refund Plan for 
graduate study leading to an 


M.S. degree, and in-plant courses 
in nucleonics. 


Publication of Technical 
Papers is Encouraged 


OPENINGS IN THE 
WEST AND MIDWEST 


Your resume will enable us to 
determine if you are qualified 
now for our nuclear flight devel- 
opment program. All inquiries 
held in strict confidence. 


Please write to 
P-6292, Aviation Week 
Class. Adv. Div., P. O. Box 12, 
New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


How to put LU ings on ideas 


laboratories in the world. 


OU’RE an idea man—as are all creative engineers. 

And like other thoughtful young men, you're eager 
to lend wings to your visions. 
Here at Goodyear Aircraft, we offer an unlimited ceil- 
ing for soaring imaginations. Here wait boundless 
opportunities in your chosen field—whether it be air- 
ships, structural materials, electronic equipment, plas- 
tics, missile components—or countless other exciting 
and challenging activities. 
Here, too, is an atmosphere in which ideas can gain 
altitude. For there exist no barriers to individual 
thought and expression, no height which your inspira- 
tion cannot attain. And in fulfillment of their dreams, 
Goodyear Aircraft engineers can utilize the most mod- 
ern facilities, including one of the largest computer 


If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engineer- 
ing staffs in all specialties at both Akron, Ohio, and 
Litchfield Park, Arizona 


Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail 
able at nearby colleges. 

For further information on your career opportunities 
at Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio 


They re doing big things ot GOODSYEAR Al RCRAFT 


The Team To Team With in Aeronautics 
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EMPLOYMENT OPPORTUNITIES 
eeeeeeoe0eeee006808 


LEADING MIDWEST 

GAS TURBINE DEVELOPMENT 
ORGANIZATION OFFERS 
PROFESSIONAL POSITIONS FOR 


LIVE in Southern California! 
% ENGINEERS 


most odvanced propulsion systems now 
being developed. Your job with us involves 
work in small groups, where your own 
ideas and theories can be put in effect 


THERE ARE STILL A FEW 

OPENINGS IN OUR DEPARTMENT 
FOR MEN WITH SOUND EXPERIENCE 
IN SEVERAL SPECIFIC FIELDS 


Outstanding openings now THESE POSITIONS INCLUDE 


. ) eee 

for qualified 

: , © Compressor Aerodynamicist 

$7 500—$9000 FOUR YEARS’ EXPERIENCE 
IN AIR DESIGN AND AERODYNAMIC PER 
FORMANCE EVALUATION FOR AXIAL FLOW 
COMPRESSORS AND TURBINES. YOU WILL 
ANALYZE COMPRESSOR COMPONENTS ME 
CHANICAL DESIGN EVALUATE TEST 
PROGRAMS ESTABLISH FITS AND TOL 


ERANCES REQUIRED ON COMPRESSOR COM 
EXPERIMENTAL ENGINEERS messes 
; : . © Exhaust Nozzle Engineers 








$7 500-—-$13,000 WORK INCLUDES EF 
FECTS OF INTERNAL AND EXTERNAL FIELDS 
YOU WILL PLAN AND CARRY OUT PROGRAMS 
COVERING THE THEORETICAL ANALYSIS 
DESIGN, AND TEST OF MODEL AND FULL 
SCALE DEVICES AND FINAL EVALUATION 
AND INTEGRATION WITH THE MECHANICAL 


for development projects thon 

@ Test and Evaluation Engineers 

: ; , $7600—$10,000 BSME WITH THREE TO 

SIX YEARS EXPERIENCE ON JET ENGINE 
Myr : | ‘f ’ CHS TESTING AND EVALUATION. YC P 

for production projects END "biRECy ENGINE “EVALUATION. PHO 
GRAMS AND ASSIST IN PROVIDING THE 

DESIGN, PROCUREMENT, MANUFACTURING 

AND MODIFICATION OF ENGINE PARTS 

AND INSTRUMENTATION 


a nd 


SOLAR OFFERS PERMANENT Crmployment in a rela- 
tively new and exciting field with a tremendous 
growth potential. Solar is a vigorous, medium-size 
company founded in 1927. No individual in Solar’s 
Engineering De partment has ever been laid off 
because of business fluctuations. Solar gas tur 
bine engines have already won an international 
reputation 

Living in San Diego is delightful. This favored 
area is smog-free, with the finest climate in the 
United States, and has unmatched recreational and 
cultural activities 

Applicants with BSME or AE plus 3 or more 
years experience are preferred, Inquire now for 
responsible positions im ourt ipidly ‘ xpanding pro- 
grams in gas turbines and airborne controls. Replies 
will be ke pt confidential. Write, giving resume,to 
LOUIS KLEIN, Department E-224 


SOLAR 


AIRCRAFT COMPANY 
SAN DIEGO 12, CALIFORNIA 





@ Nuclear Engineers—Preliminary 
Design 

$10,000—-$12,000 EXPERIENCE IN POWER 

PLANT FIELD WITH NUCLEAR ENERGY AS 

POWER SOURCE. RESPONSIBILITY WILL BE 

IN AREAS OF NUCLEAR APPLICATION TO 

PROPULSION SYSTEMS 


© instrumentation Systems Engineer 

$7600—$10,000 MUST HAVE BASIC 
UNDERSTANDING OF JET ENGINE CHARAC 
TERISTICS AND INSTRUMENTATION. YOU 
WILL DESIGN INSTRUMENTATION SYSTEMS 
TO ACCOMPLISH DETERMINED OBJECTIVES 
AND YOU WILL WORK WITH JET ENGINE 
DESIGN AND ANALYSIS ENGINEERS ON 
SPECIFICATIONS 


© Instrumentation Mechanics Engineer 


$7600—-$10,000 WITH STRONG TECH 
NICAL BACKGROUND IN MECHANICAL DE 
SIGN WORK INVOLVES THE DESIGN OF 
MECHANICAL EQUIPMENT AND SENSORS 
USED IN THE INSTRUMENTING OF DEVELOP 
MENTAL JET ENGINES AND DESIGNING 
MECHANICAL PORTIONS OF NEW INSTRU 
MENT SYSTEMS 


Ours is a big city location, and our Plant 
is surrounded by suburban communities 
offering new shopping centers and modern 
schools. We pay relocation expenses. Our 
Company is known for stability and liberal 
benefits 


Send your resume to Room A-110 


P-6210, A 
NM ga 
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EEE 


pilot 


with commercial airlines 
experience for flight pres 
entation of automatic con 
trols and flight director 
systems to commercial air 
lines and to owners of 
executive and private air 


craft 


Should have piloting ex- 
perience in the single en 
gine and multi-engine air 
craft that are found outside 


of the military 


It is desired that appli 
cants be familiar with the 
various flying and pilot's 
organizations as well as 
their organizational struc 


ture 


Please send a resume indi 
your full back 


ground with your first let 


( ating 


ter to 


P-6352, Avia 


tion Week 
asa. Adv. Div., I ; p 


Hox 12 Y.¥ 6, N 
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SUNDSTRAND 
AVIATION 


Has Opportunities for 


DESIGN ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
to Design and Develop 


MECHANICAL-HYDRAULIC 
CONSTANT SPEED SYSTEMS 


Please address complete resume, 
outlining details of your techni- 
cal background to 


MR. HOWARD EKSTROM 
Personnel Director— 


SUNDSTRAND AVIATION 
2531 11th, Rockford, Illinois 
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EMPLOYMENT OPPORTUNITIES 





senior 
electro-hydraulic 
engineer 


with at least five years me with ait 
craft electro-hydraulic servo valy I xperien 
in systems design of servo loops and compo 
nents such as amphiti rs, rams, vals 

dev ime Ability to oO 
eftectively with analyt cal personne | 


detail de 


follow up 


1 group, desired 


Gencrous moving allowances and many other 
benefits. Interviews arranged at com 


All replies held in confidence 


employ 


ANY xpcns 
pany cx] 


Please send resumes to 


EMPLOYMENT MANAGER 


LEAR, INCORPORATED 


110 1ONIA AVENUE, N.W. © GRAND RAPIDS 2, MICHIGAN 


CONTROLS DESIGN ENGINEERS 


Can You Design a Control Package 
for a Turbojet... <n 
small enough to fit 


into your son’s lunchbox 


speed control for copter applica- 
tions that simplifies pilot duty and 
allows operation of the rotor at 


This is the sort of poser in minia- 
turization that SAED (Small Air 
craft Engine Department of 
General Electric in West Lynn, 
Mass.) puts to controls engineers. 


the craft's maximum efficiency 


If you would like to know more 
And miniaturization is only part about advances in miniaturization 
of the story. SAED engineers de- 
signed a unique system for the 
power-packed T58 Turboshaft. 
Coupling it with a novel free tur- 
bine produced a new constant 


of controls for new and very 
powerful small turbines — and get 
up-to-date information on openings 
in this field with SAED 
the coupon below 


Mr. Roger Hawk, Smeal! Aircraft Engine Dept 
General Electric Compeny, 1000 Western Avenve, West Lynn, Moss 


Deer Mr. Hawk: 1 have had experience in AGT control component design and am interested 


in current openings in thie area. Please send me + new brochure 


‘Controle Engineering 
Name . 2 2 Degree 


Address... “ 
SMALL AIRCRAFT ENGINE DEPT 


GENERAL ELECTRIC 


eeeeeeeeeeee 


—-—-—-—-—-—-—-—---—-----------4 
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EMPLOYMENT OPPORTUNITIES 





REGIONAL 
EXPORT SALES MANAGER 


Needed immediately at Cessna to cover 
Near East, Africa and Evrope. 


Knowledge of all or part of above areas is essential 

Must be experienced in Sales and Distribution Management. 
Previous aviation experience desired. 

Will headquarter in Wichita temporarily. 


Cessna 


Designers and Manufacturers of a complete 
line of Business Aircraft. 


Contact 
Professional Placement Supervisor, 
Dept. AW, 


CESSNA AIRCRAFT COMPANY 


5800 East Pawnee Road, Wichita, Kansas 





Pitt 
i gheny Cor 
‘ylvania, will 


- 
Per 
he 


ds: Novemb 
Pittsburgh Institute of Aeronautics 
PUBLIC SALE 
Publi notice is hereby given that th 
sburgh Ineti of Aeronautics, Alle 
inty Rieaeet Dravosbure, Penn 
publi id opening t 
st bidder at | P.M. EST on Mon 
iy, November 18, 1957 at ita achool locate 
Allegheny County. A Drave 
nsylvania The 
rein and located at the above 
l only Northrop YC 125 
Seria No +* 3 
tion N-65 584 
proximately 4 
nee nev It 
R idia Nine 


1820-99 ene 


sell at 


e highe 


4 ecjuippe 

(ylinder 
nes 

eversable pitch « 

Thi aircraft 

mecnhar trair 

i repair 











YDS 


POS IIS SOG 
g {/ % 
y 
: A position 
ELECTRONIC ; tailored to 
he 
ENGINEER |“! 


| creative 
; man 
Is this your idea of a creative assignment? 


Solving complex circuit design problems in these fields: 
frequency division techniques, memory circuits, digital] 
and analog devices, synchronous communications. 


An engineer with the necessary intellectual curiosity and 
an inventive mind to carry such problems to a successful 
conclusion can go far at the G-E Light Military Electronic 
Equipment Department, 


Send a postcard for further information to: 


Mr. Richard C. Kimm, Dept. 864C 


EM EF Ez: 
LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 


GENERAL @@ ELECTRIC 


FRENCH ROAD. UTICA. NEW YORK 


—— = emer, 


RESEARCH 
in Fluid Flow 


WE NEED A MAN WITH A STRONG THEO 
RETICAL BACKGROUND CAPABLE OF AP 
PLYING OPTICAL AND ELECTRONIC INSTRU 
MENTATION TO RESEARCH IN FLUID FLOW 
AND RELATED STUDIES. TECHNICAL AND 
TECHNICIAN ASSISTANCE WILL BE PRO 
VIDED SUBMIT RESUME TO 


Goodyear Atomic Corporation 
Employment Dept. K-58 
P. O. Box 628 
Portsmouth, Ohio 








SALES REPRESENTATIVE WANTED 


Aircraft Parts Co.—AN & MS Hardwore, and 
Fittings; Also complete line of other classes 
of Aircraft Parts. Must have experience and 
contacts. Submit complete sales background 
by phone or letter stating area preferred 
COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd Culver City, California 











USE NATIONAL 
CLASSIFIED 
ADVERTISING 


for bringing business needs or op 
portunities to the attention of men 
associated in administrative, execu 
tive, management, sales and respon 
sible technical, engineering and 
operating capacities with the indus 
tries served by McGraw-Hill publi 
rates or 


cations. For advertising 


other information write 


Classified Advertising Division— 
McGraw-Hill Publishing Co., Inc. 


330 West 42nd Street, 
New York 36, New York 
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caso SEARCHLIGHT SECTION poveansinc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATES UNDISPLAYED 


The advertising rote is $24.00 per inch for all advertising appeoring on $2.10 a line, minimum 3 lines To figure advan 
ther then a contract bosis Contract rates quoted on request average words as a line 

AN ADVERTISING INCH is measured 7% inch vertically on one column, 3 BOX NUMBERS count os one tine additional in 
alumns—30 inches—to a page DISCOUNT OF 10 if full payment is mode 

losing date is 1! days before issve date, subject to space limitations secutive insertions of undisployed ads 


Send new ads to Classified Advertising Div., Aviation Week, P.O. Box 12, New York 36, N.Y 








Deal directly with owner 


For Sale—Iimmediate Delivery 


26 passenger ex-Eastern Wright G202A 


DC-3 


Full airline equipment 


$100,000.00 


TRADE-AYER CO 
Linden Airport, Linden, N. J 
Hunter 6-7690 


Auction Sale!!! FOR SALE 
- C-46F’s 


Eastern Air Lines 

& Original ‘’F’’ Models 

National Air Lines 

and a group of 
Nationally recognized Aviation Offered for Sale—Maintained to Airline 
Dealers ... Standards and Available in either Pas 


OCTOBER 28, 29, 30, 31 senger or Cargo Versions—With or 
9 A.M. Daily Without T-Category- Immediate Deliv 


Cells 


NEVADA 6-5466 
ue ] 


tary Aircraft 


PHONE 
¢ in Broke Ports é F 
For All M 


z 
es 





Spec 


CALIF 


H 


end B-26 Parts 


Cc 


Flying Tiger Fleet of These Aircraft now 


Armaments 6 Access 


DEAL DIRECTLY WITH OWNER 
FLYAWAY GRAND CENTRAL AIRCRAFT CO 
LES BOWMAN ENGINEERING CO. 

yy Py 


Inventory 
Invited Regarding 


ery 


THE FLYING TIGER LINE INC 


6 ee re with aircraft teckheed Air Terminal 
an ; Burbank, California 
Attn: Fred Benninger 
Executive Vice President 


LESTER HART & ASSOCIATES INC. Tel Stanley 7.3411 Cable Flytiger 
3906 N.W. 32nd Avenue Miami, Florida 


SALE OR LEASE 
PAC sven 1 


757. tow ving os naw civrott Coceeot | | QVERHAUL © EXCHANGE * LEASE 


OVERHAUL « SALE + EXCHANGE « LEASE value. Well equipped 


All Models Pratt & Whitney Engines MODEL D-18S ALL P&W ENGINE MODEL'S 
R985 R1340 R1830 mMit*iydutltGaa a re 


82800 MI 


R2000 R2800 TWIN BONANZAS 82800 C Series 


1954. 2 Twin Bononzos Model 8.50 Aut MMEDIATE DEI 


No Limit or No Reserve 


ARTESIA ST 


We Stock Lerge 


Write for Free Brochure 


E 


as 
902 




















Introducing modernized R2800 engines deliver- ee - 
ing horsepowers comparable to the ®2800-CB aon we 


Available ate © upon scheduled APACHE 


nal radix Real valve 


riginal M1 & M2 


ACES copied by 
sted by any AA 


Exceptionally clear | owner 
Write, Phone or Cable today P omplement radio. Oval generators ; powerplant clos 


Seles Monager, Engine Division dete ve Write, Phone or Cable Today 


PACIFIC AIRMOTIVE CORPORATION ATLANTIC AVIATION CORP Seles Manage: 
rth Hollywood W ; 
ee ee feterbere Alsport AIR CARRIER ENGINE SERVICE, INC. 


Burbank, California 
Victoria 9-3481 THornwall 2-5171 Teterboro, New Jersey P O. Box 236, Miami 48, Fle 
Alias 8-1740 Tuxedo 7.26466 
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FOR IMMEDIATE SALE 
OR LEASE 
B25J 


Presently in use as flying laboratory 
R-2600-28. Engines 65-399 hours, 1688 
total time on airframe. Can be used as 
experimental plane or reconverted for 
executive use. Full instrument panel, 
5200 Janitrol heater, excellent radio, full 
Ryan exhaust collector ring. 
FOR COMPLETE SPECIFICATIONS 
CONTACT 
R. L. CAINE 


GENERAL ELECTRIC COMPANY 
FLIGHT TEST CENTER 
130 SARATOGA ROAD 
SCHENECTADY. NEW YORK 


PHONE: FRANKLIN 4-2211, 
EXT. 2023 OR 2435 


SALE OR LEASE 


ROYAL GULL AMPHIBIAN 
EXECUTIVE de HAVILLAND DOVE 
4 EXECUTIVE LOCKHEED LODESTAR 
GRUMMAN SUPER WIDGEON 


TALS 


TIMMINS 
AVIATION LIMITED 


Montreal A port 














C18 and DI8 
BEECHCRAFT 
FOR LEASE 


Deal Directly 
with Owner 


No deposit re 
quired—ne tong 
term contract 


Executive ap 
pointments 
Well equipped 
radio 

Full inetru 
mentation 
Good selection 


8600 month'y « 
. o. 


eratt available for 
outright purchase 


TRADE-AYER COMPANY 
Linden Airport Linden, WN. J. 
Hunter 6-7600 


Immediate Delivery 


We stock, overheu!l, and instoll 
PRATT & WHITNEY wRiGuT 


R1830 r1820 


—75, -1, -%4 ~202, —56, —72 


R985 R1340 R2000 


and ovr most popular DC3 engine 
R1630 - SUPER - 92 


ENGINE WORKS 


INC. 


Lambert Field inc St. Lewis, Me 


Immediate Delivery 
From Mexico City 


De Havilland Dove 


Executive 4-Seater 
Convertible to Six 
or Eleven Seats 
All Mods. Currently Certificated 
Overhauled by DH Agents Texas 
Airframe 2300 Hours 
Engines 1200 Hours 
Full Radio. Oxygen. In Superb 
Condition. Reasonably Priced 
Demonstrated and 
Delivered Anywhere 


ALEX DUNCAN 


Calle Rio Guadalquivir No. 62 
México 5, D. F. Tel. 11-65-94 








FOR SALE 
C54B—CARGO CONFIGURATION 


Seats and interior available if desired. 
Immediate delivery. 
Send all inquiries or offers to 
PS-6407, A 


San Franciaco 4, Calif 














SH VMOTIME 


sToRY 


PASSENGER and CREW 
ACCOMODATIONS 


- } 


O’HARE FIELD CHICAGO 


1 C-46F 
1 C-46A 


(airfreighters) 


Sale or lease. Low airframe time, very clean 
C-46F fully equipped for scheduled opera 
tions Write or wire 


COLONIAL AIRCRAFT CORPORATION 
P. 0. Box 693 
Miami Springs, Florida 


JET FIGHTER PLANES 


Tremendous reduction on 3 fully equipped F-.840 
Jets Excetlent condition New engines tess than 
20 hours flying time Also 24 planes without 
motors Bids welcomed 


H & B ENTERPRISES 
6901 75th Street Middle Village 79, N.Y 




















Now we're in Chicago too! 


* ry 


—e 


The clamor of friends whe tike our engine O/H 
services has forced us te open a branch office at 
Chieage International Airport The number to 
call in Chicago tor engines or service is Gladstone 
1.0198, and ite FAoulty |.id in L.A 


STEWARD-DAVIS, INC. 





J 

hoe ~ 
* A 
j 

rd 
Toledo “r/ 
taoen topes j 
mw 4 
Lee 


Me 


Meme Mate ) One trae teres te Contnee Sewet 








NAVCO Lambert Field 
St. Lewis, Me. 
1*¢.  PErshing 1-1710 
has in stock 
AR.C. Bendix Collins 
Sperry Wilcox 
Executive Aircraft Radio 








LONG BEACH AEROMOTIVE 


Long Beach Municipal Airport 


Long Beach, California 
call GArfield 4.8588 





144 








IMMEDIATE DELIVERY 


C-47 B 


A 1830.92 eng. Total time 1415 bre. Manuf. 1945 
Ser. No. 32867 Completely overhauled zero time 
New CAA Cert. of Airworthiness. Can be inspected 
in New York City area 

FS-6005, Aviation Week 
D ‘Oo " 


Ad ‘ ! z N y 











tor Rates or Information 
About Classified Advertising 


Contact 
The McGran-Hill 
Office Nearest You 


ATLANTA, 31301 Rhodes-Haverty Bidg 
M. MILLER JAckson 3-695] 


BOSTON, 16-—350 Park Square 
J. WARTH HUbbard 2.7160 


CHICAGO, 11—520 No. Michigan Ave 
W. HIGGENS © J. BRENNAN 
MOhowk 4-5800 


CINCINNATI, 37—-2005 Seymour Ave 
Elmhurst 1-4150 


CLEVELAND, 15-1510 Hanna Bidg 
W. SULLIVAN SUperior 1.7000 


DALLAS, 2—-1712 Commerce St., Vaughn Bidg 
G. MILLER Riverside 7-5117 


DETROIT, 26-856 Penobscot Bidg 
W. STONE WOodword 2.1793 


LOS ANGELES, 17—1125 W. 6 St 
G. FRUHLING © D. McMILLAN 
MAdison 6-935! 


NEW YORK, 36-—500 Fifth Ave 
S. HENRY @ D. COSTER @ R. LAWLESS 
OXford 3.5959 


PHILADELPHIA, 3-—17th & Sansom St 
H. BOZARTH @ R. EDSALL 
Rittenhouse 6-0670 


ST. LOUIS 8—3615 Olive St 
F. HOLLAND 


SAN FRANCISCO, 4-68 Post 5S 
WwW. WOOLSTON DOuglas 2.4600 


Jefferson 5.4867 
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EMPLOYMENT OPPORTUNITIES 


CURRENTLY IN PRODUCTION 


ae em 
F.101 VOODOO 
F3H DEMON 


ay 
Details on MAC’s 


Operations for Fiscal 1957 
Showing 


@ 27,107 employees* 


3,284,607 square feet floor space* To: Raymond F. Kaletta, Tech. Placement Supyr 
Box 516 </o MAC 


$728,192,668 backlog” St. Lovis 3, Missouri 

$335,287,764 sales in fiscal 1957 Please send me a copy of the McDonnell Aircraft 
Annvol Report for Fiscal 1957 

completely integrated facilities in St. Louis (with 

pictures of our ultra-modern engineering campus). Nome 


Addrew 
Naturally, our engineering application form will be enclosed along with a 
copy of our pomphiet “St. Lovis, A Good Place To Live.” This pamphlet is College attended 
packed with valuable data on living conditions in the St. Lovis area 


*As of 30 June 1957 


Type engineering degree ar 
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Who's Minding The Store ? 


. ..in the magazine publishing business, it’s 


The Audit Bureau of Circulations (ABC) is a cooperative organization that 
sets standards of good business conduct for its publisher members. Twice each 
year ABC auditors carefully scrutinize the entire circulation structure and 
operation of every member magazine. In a very real sense, therefore, they are 
“minding the store” — making sure that no false or misleading claims are made 


regarding the size or composition of a magazine's audience, 








McGraw-Hill is a charter member of ABC and has 
supported its aims continuously for over 40 years, 
We believe this membership serves you by providing 
full assurance that every subscriber to McGraw-Hill 
magazines displaying the ABC symbol is paying to 


receive his ‘ opies. 


You’re the boss when you pay money for any maga- 
zine. Your vote of confidence and your renewals of 
subscriptions are dominant in the thinking of editors 
and publishers. Advertisers are vitally interested, 
too, and their support helps earn the dollars needed 
to do a stronger, more useful editorial job for you. 


Accurate Figures about you are the heart of 
ABC's job. ABC does a candid, unbiased, certified 
audit of all subscription figures of member maga- 
zines and of the subscribers’ jobs, functions, and 
locations. These audits help editors to tailor the con- 
tents of their magazine to your specific job interests 


You, the subscriber, win when you buy business 
magazines that hold membership in the Audit 
Bureau of Circulations. The ABC symbol signifies 
that the publication to which you subscribe makes 
every effort to provide you with the type of informa- 
tin you need to do a better, more effective job. 
It also indicates that the publisher maintains the 
highest standards of business ethics. 


McGRAW-HILL PUBLICATIONS 


McGRAW-HILL PUBLISHING COMPANY, INC. 


330 WEST 42ND STREET, NEW YORK 36, N.Y, 





EMPLOYMENT OPPORTUNITIES 


“ a D At the level of investigat 

EW YORK ” 12 ‘ the Flight Propulsion La 
CHICAGO ‘eM mn Ave ii technical disciplines merge and 
iN FR . 0; 68 P st engineering management here 


RE-DESIGN JOB SPECIFICATIONS 
TO UTILIZE YOUR TECHNICAL 
for foreig atic assignmes Wei BACKGROUND TO THE FULL 


Bakersfi« Ca here your experience is substantial 


POSITIONS VACANT 


Wanted——-Experienced Bell helicopter pilots | 


Engineers, “Career Counseling Guide.”’ of qual 


Mach 5 and 
if yo 
following a 

ADVANCED APPLIED MECHANICS e« 


Wanted—Aviation Editor or Writer, experi COMBUSTION ¢ MECHANICAL DESION 
ence set worker. Good opporte: vce | ENGINEERS & SCIENTISTS & ANALYSIS « NUMERICAL ANALYSIS 


emé P-644 Aviation Weel ¢ DEVELOPMENT TESTS « METAI 


INTERESTED IN LURGICAL THEORY & PROCESSING 


POSITIONS WANTED 
e AERO-THERMO ANALYSIS 


Executive pilet, available Dec 1, 1957 (A ' ‘ ‘ ‘ 

Comme ul, ASMEL, Instr, CFI hou ee core and 

r oad rly om ore aa : , scientists with 1 to 3 ape ence 

hier ‘ t ‘ ' Ne 

} sak Pt ‘ 

Airline Transport Pilot Type ratings in 

Dou IM IM. I Cor ‘ . * . ° 
‘ ft. Ex-Milita Pilot, Pre Buildis 
ate : ~e : . coi a De tment wP 

“es: LABORATORY °°" 
have LA} 

Avia n Weel 


ae es ee ee _ GENERAL @® ELECTRIC 


Phones j a ls , pw *.” pocke es epered CINCINNATI 1 OHIO 


I 


Airline Transport Pilot. type ratings in Con 
Dougla In I f 


} Ca ait xecut ‘ ‘ - 


M I 





ner 


“ves vorszewene| EMPLOYMENT PROBLEM? 


} mu ‘ ‘ I’ 


PW-639 ition Week When you are in need of specialized men for spe- 


Retired Marine ent pilot, 1200 h . . . 
experienced ali phases milltary communica cialized jobs, contact them through an employment 
Marri¢ ad in a McGraw-Hill Publication. 
= a : Management Engineer ng Productior Maintenane Selling 
ation Week the principal functions in business and industr 
executives who fill key jobs in these important divis 
BUSINESS OPPORTUNITY directed : ; 
Desire active partnership in (or on profi McGraw-Hill Domestic Publications 
mete Ng Ee Gove, 2 AMERICAN MACHINIST ELECTRONICS 
AVIATION WEEK ENGINEERING AND MINING 
BUSINESS WEEK JOURNAL 
CHEMICAL ENGINEERING ENGINEERING NEWS pee 
FACTORY MANAGEMENT AND 
FOR SALE CHEMICAL WEEK MAINTENANCE 
Beechcraft D-185——Five passenger executive COAL AGE FLEET OWNER 
nite lable svat and other extra 
CONSTRUCTION METHODS AND NATIONAL PETROLEUM NEWS 
EQUIPMENT NUCLEONICS 
ELECTRICAL CONSTRUCTION AND PETROLEUM WEEK 
n Weel MAINTENANCE POWER 
Helicopter Parts, Bell 47 & Sikorsky, New ELECTRICAL MERCHANDISING PRODUCT ENGINEERING 
ody Fl — ELECTRICAL WHOLESALING PURCHASING WEEK 
ELECTRICAL WORLD TEXTILE WORLD 


ar ‘ ‘ ‘ 


i “ur ' ' ‘ Texa 





DON’T FORGET 
THE MEN YOU NEED ARE THE MEN WHO READ THE 


when anawering adver 


lner to whom you are McGRAW-HILL PUBLICATIONS 
330 West 42nd St., New York 36, N. Y 
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These two O-rings were both the same size 
before immersion in jet engine fuel. The 
O-ring of Silastic LS-53 fluorosilicone rub- 
ber swelled negligibly, while that of another 
silicone rubber swelled 200% 


SILASTIL now resists fuels, oils, solvents 


Aircraft and automotive fuels, oils, and solvents won't 
For resistance to fuels, oils and deteriorate Silastic* LS-53, a new Dow Corning fluoro- 


carbon silicone rubber. Silastic LS-53 has unusual resist- 
ance to other organic chemicals as well as silicone 
fluids. In physical properties, such as low compres- 
sion set and serviceability at —80 or 500F, Silastic 
LS-53 resembles other silicone rubbers. Available from 


Get latest data on Silastic. Mail coupon today ©‘ leading rubber companies. 


solvents, specify Silastic LS 


Dow Corning Corporation, Dept. 0922a Typical Properties of Silastic LS$-53 

Midland, Michigan (cured 24 hours at 300 F) 
Please send me latest data on Silastic © Tensile strength, pei 1000 
name * Elongation, 170 
¢ Compression set, %, 22 hrs @ 300F 22 
soneane - -— - * Brittle Point, °F —90 
aopness * Solvent Resistance, % swelled 
— r % ASTM No. 3 Oil, 21 days @ 300 F 3 
Jet Fuel JP4, 15 days @ 250F 18 


"Fm, M0. U8, PAT. OFF if you consider ALL the properties of a silicone rubber, you'll specify SILASTIC 





Dow Corning CORPORATION 
MIDLAND. MICHIGAN 
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silencing 


| FOR 
| JET 
ENGINES 


Maxim, the pioneer name in silencing, now offers dramatic 
improvements in the design and effective operation of jet 
engine silencing. Completely portable units, semi portable, 
or permanent installations are all available through Maxim. 
Flexibility to meet future engine requirements is a feature 
of Maxim design thinking. Get the details from the Maxim 
Engineering Department. 


THE MAXIM SILENCER COMPANY 


Subsidiary of Emhart Manufacturing Company 
115 Homestead Avenue « Hartford, Connecticut 
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iviation Week welcomes the opinion 
ders on the issues raised in the 
magazine's editorial columns. Address 
Letters to the Editor, Aviation Week. 
330 W. 42 St... New York 36, N. Y. Try 
to keep letters under 500 words and give 
a genuine identification. We will not 
print anonymous letters, but names of 
writers will be withheld on request. 
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SPERRY ANNOUNCES 


Revolutionary design...and accuracy to %° per hour 


illy maneuverable twin gyro 
itlorm utilizing completely new gyro 
design principles, Sperry has achieved 
unprecedented accuracies in heading 
information and all-attitude flight. The 
first of these new Sperry systems will 
oon be delivered to the Au Force's 
Wright Air Development Center 
This Sperry 


drift rate as low as 1,4” per hour, and 


system provides azimuth 


in the vertical axis, 1/10° per min 
ute. The use of twin directional gyros 
and new design technique permits this 
extreme accuracy as it minimizes the 
disturbance torques inherent in con 
ventional gyros. The low drift in the 
vertical axis minimizes turning error 
permits freedom trom erection control 
for longer periods of time 

Coupled with doppler radar naviga 
tors, the CEP (Circular Error Probable) 


is materially reduced due to exceed 
ingly low drift inertial heading feature 
Ihe inertial heading output permits 
either Great Circle or Rhumb Line 
flight paths 

Ihe compactness of the twin gyro 
ystem makes it extremely reliable and 
easy to maintain. No warm-up period ts 
required due to the balanced thermal 
construction and the absence of fluids 

The twin gyro platform has been de 
signed to provide control information 
for complete and full maneuverability 
of high-performance aircraft without 
limit. Its full stabilization in all atti 
tudes makes it especially adaptable for 
Low Altitude Bombing Systems, fighter 
maneuvers and missile applications 
Write our Acronautical Lquipment 


Division for further information 


FEATURES 


Low Random Drift 
Inertial Heading 
Great Circle or Rhumb Line Output 
No Gimbal Lrror 
Low lurnine berror 
Multiple Roll-Puch-Heading Out 
Compact 
Rueved 
Now ari “up Time 
Light Weight 
Platform 


Servo tinplifi rsand 
Heading Computer 


AERONAUTICAL EQUIPMENT DIVISION 


GYROSCOPE COMPANY 
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complete 
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695 drawings for low height counterbored locknuts The se 
parts meet the tensile, vibration, twist- and push-out require- 
ments of MIL-N-25027 (ASG), performing satisfactorily at 
temperatures up to 550° F; they also meet AN-N-5 and AN- 
N-10 tensile specifications and are dimensionally interchange 
able with AN363, 364, 365, 366 parts. These nuts combine 
high strength with lightweight and reduced height; the coun 
terbored base eliminates use of shims to ke ep threads out of 
bearing. Extra weight savings can be obtained by using them 
with new 160,000 psi short thread length NAS bolts 

Now, to meet the increasingly severe space limitations of 
new missile and avionic designs, ESNA announces the availa- 
bility of a full line of NAS miniature, counterbored self-locking 
nuts conforming to NAS 696, 697, 698 drawings. All of these 
new Elastic Stop nuts use ESNA’s AN approved offset crown 
locking device which exerts locking torque radially and elasti- 
cally to assure vibration-proof tightness and extended re-usa- 
bility. 

For significant new developments resulting from space 
and weight-saving fastener research look to ESNA, pioneer 
producer of the famous red collar Elastic Stop nuts 


miniature self-locking nuts 


Have you analyzed the structural design advantages and 
weight-saving possibilities offered by ESNA’s AN approved 
versions of the new NAS low-height, lightweight, counter 
bored types of self-locking nuts? 

For example, there is ESNA’s LHTM-TE and LHTASI 
series for structural applications which conform to NAS 679- 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 


MAIL COUPON FOR DESIGN INFORMATION 


Dept. N42-1025 Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastener information 


Spec sheets on new Here is a drawing of our product 
LHTAS! Series What type of self-locking fastener 


would you suggest? 
Spec sheets on new 


LHTASIM Series 
Name 
Company 
Street 


City 





